
VPDES PERMIT FACT SHEET 

This document gives the pertinent information concerning the reissuance of the VPDES permit listed below. 
This permit is being processed as a minor municipal permit. The effluent limitations contained in this 
permit will maintain the Water Quality Standards of 9 VAC 25-260-00 et seq. The discharge results from 
the operation of a 0.0019 MGD intermittent sand filter system. This permit action consists of revising the 
monitoring frequencies for E. coli, BOD5, and TSS; adding an annual TSS loading limit; and revising the 
special conditions. (SIC Code: 4952) 

1. Facility Name and Address: 
Callaway Elementary School WWTP 
250 School Service Road 
Rocky Mount, VA 24151 
Location: 8451 Callaway Road, Callaway, Virginia 24067 

2. Permit No: VA0088561 Existing Permit Expiration Date: September 8, 2015 

3. Owner Contact: Darryl Spencer, Supervisor of Buildings and Grounds, (540) 483-5538, 
darryl. spencer@frco .k 12. va.us 

4. Application Complete Date: December 3, 2014 
Permit Drafted By: Becky L. France, Water Permit Writer 

Date: April 24, 2015 (Revised 6/3/15) 
DEQ Regional Office: Blue Ridge Regional Office 
Reviewed By: Kevin A. Harlow, Water Permit Writer 
Date Reviewed: June 1,2015 
Public Comment Period Dates: From 5/16/15 To 6/15/15 

5. Receiving Stream Classification: 
Receiving Stream: 

Watershed ID: 
River Basin: 

River Subbasin: 
Section: 

Class: 
Special Standards: 

7-Day, 10-Year Low Flow: 
1 -Day, 10-Year Low Flow: 
30-Day, 10-Year Low Flow: 
30-Day, 5-Year Low Flow: 

Tidal: 

Blackwater River, South Fork (River Mile: 2.35) 
VAW-L08R (Upper Blackwater River Watershed) 
Roanoke River 
Roanoke River 
6a 
V 
NEW-1 
1.57 MGD 
1.33 MGD 
2.55 MGD 
3.64 MGD 
No 

6.63 MGD 
5.48 MGD 

7-Day, 10-Year High Flow: 
1-Day, 10-Year High Flow: 
30-Day, 10 Year High Flow: 2.55 MGD 
Harmonic Mean Flow: 11.2 MGD 
303(d) Listed: Yes 

Attachment A contains a copy of the flow frequency determination memorandum. 

6. Operator License Requirements: None 
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7. Reliability Class: II 

8. Permit Characterization: 
( ) Private ( ) Interim Limits in Other Document 
( ) Federal ( ) Possible Interstate Effect 
( ) State 
(X) POTW 
( ) PVOTW 

9. Wastewater Treatment System: A description of the wastewater treatment system is provided 
below. See Attachment B for the wastewater treatment schematic and Attachment C for a copy 
ofthe site inspection report. Treatment units associated with the discharge are listed in the table 
below. 

Table I 
DISCHARGE DESCRIPTION 

Outfall 
Number 

Discharge Source Treatment 
(Unit by Unit) 

Flow 
(Design) 
(MGD) 

001 Callaway Elementary 
School WWTP 

grease trap 
pump station 
septic tanks (2) 
dosing chamber 
distribution box 
sand filters (3) 
tablet chlorinator 
chlorine contact tank 
tablet dechlorinator 

0.0019 

A 1,900 gallon sand filter system treats domestic wastewater from Callaway Elementary School. 
Wastewater from the school (including cafeteria) flows through a grease trap and is then pumped 
to two septic tanks. Supernatant from the septic tanks flows by way of a 754-gallon dosing 
chamber to a distribution box and then to two of the three sand filters. The gates from the 
distribution box are manually moved periodically to rotate the flow between the three sand 
filters. Underflow from the sand filters is routed through a tablet chlorinator with chlorine 
contact tank and then through a tablet dechlorinator prior to discharge to the South Fork of the 
Blackwater River. 

10. Sewage Sludge Use or Disposal: This facility collects septage in a septic tank. This septage is 
hauled to a POTW as needed. 
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11. Discharge Location Descrintion:AUSCS tomographic map which indicates the discharge 
location, any significant dischargers, any water intakes, and other items ofinterest is included in 
AttachmentD.ThelatitudeandlongitudeofthedischargeisN37^0039^,E80^0253^. 

Name ofTopo: Callaway Number: 080O 

12. Material Storage: Calcium hynochlorite tablets and sodium sulfite tablets arestored outside 
watertight containers. 

13. AmbientWater Quality Information: Flowfrequenciesfor the receiving stream, receiving 
stream classification, and 303(d) listing information are discussed below. 

Flow Frequencies 
Flowfrequencies were determinedfrom stream measurements taken upstreamfrom the outfall. 
Reference gauge data upstreamfrom the discharge point were plotted onaregression line and the 
associated flowfrequencies above the discharge point were determinedfrom the graph. Since 
the previous permit, there has beenaslight increase in the flowfrequencies. Attachments 
containsacopy of the flowfrequency determination memorandum which describes flow 
calculations. 

Receiving StreamWater Quality Oata 
Oatafor STORET Station 4ACCR000.01 werecollected upstream oftheoutfall on the South 
Fork ofthe Blackwater River at the Route 739 bridge in the Franklin County community of 
Algoma. The 90^ percentile temperature and plT and average hardness used in the 
antidegradationwasteload allocation spreadsheet were determinedfrom these STCRET station 
data. 

Water Use Classification 
The Callaway Elementary WWTF discharges into the Upper Blackwater River Watershed. This 
segment ofthe SouthFork ofthe Blackwater Riveris listed in the 2012 303(d) reportas impaired 
for bacteria and temperature. The bacterial impairment on the Blackwater River begins at the 
Route 739 bridge in Algoma and ends^ust west ofthe Route 641 bridge where the North and 
SouthForks ofthe Blackwater River^oin. Agricultural nonpoint sourcerunofffromdairy 
operations along the stream is listed as the source ofthe bacterial impairment. Afecal coliform 
TMOEforthe Blackwater Riverwas approved bytheEPAonFebruary 2, 2001 and the State 
WaterControlBoardonJune 17,2004. The report containsawasteload allocation (WEA)for 
this discharge of (2.80E^09cfu/year)forfecal coliform. The TMOE report indicates thatafecal 
coliform limit of200cfu/10^ 
will ensure compliance with the bacteria TMOEforthe discharge. So the bacteria limit is in 
compliance with the TMOEwasteload allocation. No temperature limit has been assigned to this 
discharge because it is not believed thatthe discharge will contribute to temperature exceedances 
in the receiving stream. 
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A benthicTMOLfor the Upper Blackwater River Watershed was approved bytheEPAon April 
26, 2004 and the State Water Control Board on August31,2004. The impaired segment ofthe 
stream is located downstreamfrom the discharge pointfor Callaway Elementary School WWTP. 
Since Callaway Elementary School WWTP is in the watershed, an allocationfor TSS was 
included. 

Antidegradation Review and Comments:Tierl Tier2 X Tier3 

The State Water Control Board^sWater Quality Standards includes an antidegradation policy 
(9VAC25-260-30). All state surface waters are provided one ofthree levels of antidegradation 
protection. PorTierlor existing use protection, existing uses ofthe water body and the water 
qualityto protect these uses must be maintained. Tier2water bodies have water qualitythat is 
better than the water quality standards. Significant lowering of the water quality ofTier2waters 
is not allowed without an evaluation ofthe economic and social impacts. Tier3water bodies are 
exceptional waters and are so designated by regulatory amendment. The antidegradation policy 
prohibits new or expanded discharges into exceptional waters. 

The antidegradation review begins with Tier determination. The SouthPorkof the Blackwater 
River is not listed asapublic water supply in the segment where the discharge is located. This 
segment (VAW-1TG8R) is listed on Partlofthe 303(d) listfor exceedances ofthe bacteria and 
temperature water quality criteria. In accordance with Guidance Ivlemo 00-2011, bacteria should 
not be used to determine tier unless there is clear and convincing evidence that the elevated 
bacteria numbers are due to inadequately disinfected human waste. This Guidance Ivlemo also 
notes that periodic violation of the maximum temperature standardforClassVwaters during the 
summer period is not necessarilyareason to classifyastream as Tier 1. ClassVare stocked with 
trout and occasional exceedances ofthe temperature criteria can be expected but does not 
normally impact the use ofthe stream since it is not expected to supportapermanent trout 
fishery. Excludingfecal coliform and temperature, there is no evidence that the receiving stream 
does not meet or exceed water quality standards. Therefore, this segment ofthe SouthPork of 
the Blackwater River is classified asaTier2water, and no significant degradation of existing 
quality is allowed. 

Por purposes of aquatic life protection in Tier2waters,^significant degradations means that no 
more than 25 percent ofthe difference between the acute and chronic aquatic criteria values and 
the existing quality(unused assimilative capacity) may be allocated. For purposes ofhuman 
health protection,^significant degradations means that no more thanlOpercent of the difference 
between the human health criteria and the existing quality(unused assimilative capacity) may be 
allocated. The antidegradation baselinesfor aquatic life and human health are calculatedfor each 
pollutant asfollows: 

A ^ i d ^ r ^ ^ i ^ ^ e ^ e ( ^ ^ t ^ ^ ^ ^ t ^ ^ ( v ^ ^ e ^ t i ^ ^ ^ t y ) ^ e^ti^^^^^^ty 

A ^ ^ ^ r ^ ^ i ^ ^ e ^ e ( ^ ^ ^ ^ h ^ ) ^ ^ t ^ ( v ^ ^ e ^ t ^ ^ ^ ^ ^ ^ ^ i ^ ^ ^ ^ 
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^t^re: 
^^^^^^^urneric criterion t^tcdtn^ 
^ ^ i ^ n ^ ^ ^ ^ ^ ^ o n c ^ ^ 

When applied, t h e s e s 
waters Antidegradation baselines have been calculated as described above and included in 
Attachments 

The Callaway Elementary School WWTP was built in 1963 prior to the antidegradation policy 
requirements setforthintheCleanWater Act. The antidegradation requirements applyto 
existing uses attained after November 28,1975. Therefore, antidegradation baselines only apply 
if thefacility has expandedor significantly increased the discharge. Thefacility^ outfall 001 
discharge is existing, and the application does not indicate an expansion orproposed increase in 
the discharge ofpollutants via this outfall. Therefore, the antidegradation baselines do not apply 
to this permit reissuance. As thefacility is not proposing any increase in the loading of any 
pollutants, the permit limits are in compliance with antidegradation requirements setforthin9 
VAC25-260-30. 

15. Site Inspection: Oate: April 2, 2015 Performed by: Becky E. Prance 
AttachmentCcontainsacopy ofthe site inspection memorandum. The last compliance 
inspection was performed on September 12,2012by Ryan Plendrix. 

16 EfflnentScreeninganuLimitationDevelopment:OEQCuidanceMemo00-2011wasusedin 
developing all water quality based limits pursuant to water quality standards (9VAC25-260 5 et 
seq.). Refer to AttachmentEfor the antidegradation wasteload allocation spreadsheet and 
effluent limit calculations. SeeTableHon page 15forasummaryoflimits and monitoring 
requirements. 

A Mining ^one 

Effluent is discharged into the South Pork oftheBlackwater River. The Agency mixing 
^one program, MlXER,was run to determine the percentage of the receiving stream flow 
that can be used in the antidegradation wasteload allocation calculations. The program 
indicated thatlOO percent ofthe !Q10and7Q10may be usedfor calculating the acute 
and chronic wasteload allocations (WEAs). A copy ofthe printoutfrom the Ml^ER run 
is included in Attachments. 

B. Effluent Limitations for Conventional Pollutants 

Elow--The permitted design flow of0.0019MCOforthisfacility is takenfrom the 
previous permit and the applicationfor the reissuance. In accordance with theVPOES 
Permit Manual, flow is to be estimated and reported per discharge day. 

pH^Between November 2011and January 2015there were no exceedances ofthe plT 
limits. The plT limits of 6.0 S.U.minimum and9.0S.U.maximum have been continued 
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from the previous permit. These limits are based uponthe water quality criteria in9VAC 
25-260-50forClassVreceiving waters and are in accordance withfederal technology-
based guidelines,40CPR Part 133,for secondary treatment. Grab samples shall continue 
to be collected. The monitoring dataforplT were more than 0.5 S.U.from the limitations 
so the monitoringfrequency has been reducedfroml/discharge-daytol/discharge-week. 
See AttachmentHforasummary of discharge data andadiscussion of reduced 

monitoring. 

Total Suspended Solids (TSS)-Between November 2011andJanuary2015there were 
no exceedances oftheTSS limits. TSS limits of30mg/E(210g/d)for monthly average 
and45.mg/E (320 g/d) weekly average are based upon technology-based requirementsfor 
municipal dischargers with secondary treatment required in accordance with 40 CPR Part 
133 and have been continuedfrom the previous permit. Grab samples shall continue to 
be collected. The monitoring dataforTSS were significantly below the limitations so the 
monitoringfrequency has been reducedfroml/monthtol/6 months. See Attachments 
forasummary of discharge data andadiscussionofreduced monitoring. 

A benthicTMOEfor the Upper Blackwater River Watershed was approved by the EPA 
on April 26, 2004 and the State Water Control Board on August31,2004. The impaired 
segment ofthe stream is located downstreamfrom the discharge pointfor Callaway 
Elementary School WWTP. Since Callaway Elementary School WWTP is in the 
watershed, an allocationforTSS was included. The permit includesaTSS annual 
loading limit of78.9 kg which is the total maximum daily load (TlvlOE)allocationfrom 
the report ^ ^ ^ ^ ^ ^ ^ v ^ ^ ^ ^ ^ ^ ^ ^ ^ 
(Attachments. See Part l.C.llforformulas used to calculate the total annual TSS 
loading. 

Biochemical Oxygen Demand (BOD^^lnaprevious reissuance the regional dissolved 
oxygen model program was run based onarevised7Q10flowofl.294 MGOanda90th 
percentile water temperature of23.3 ^C. A revised 7Q10ofl.33 MGO and temperature 
of21.5^C were input into the water quality model to see ifwater quality based limits are 
needed. The effluent characteristic input values used wereaBGO^of30mg/E, total 
k^eldahl nitrogen (TRN)of20mg/E, and dissolved oxygen (OO)ofOmg^E, as 
conservative effluent values. The model predicted little impact on the instreamOO levels 
by the discharge,with values well above the water quality criterion for OOof5.0mg/E, 
within the 0.26 mile modeled segment. So, more stringent water quality based BOO^ 
limits or OO limits are not needed. Refer to AttachmentCforacopy ofthe model 
printout. 

In September 2011there was an exceedance ofthe BOO^ limit (73.2 mg/E). The 
permittee discovered undissolved sodium sulfitefrom the dechlorination tablets floating 
in the sample and attributed the high BOO^to the oxygen scavenging properties ofthe 
sodium sulfite. This problem was not noted in the last three years ofthe permit term. 
Between November 2011andJanuary2015 there were no exceedances ofthe BOO^ 
limits. The BOO^ limits of30mg/E monthly average (210g/day)and45mg/E 
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(320g/day)weekly average have heen continuedfrom the previous permit. These limits 
are technology-hased requirements for dischargers with secondary treatment required in 
accordance with 40 CPR Part 133. Orah samples shall continue to he collected. All 
monitoring data for BOO^ during the last three years ofthe permit were significantly 
helowthe limitations so the monitoring frequency has heen reduced from 1/month to 1/3 
months. See AttachmentHforasurnmary of discharge data andadiscussion of reduced 
monitoring. 

Oil and Crease^Ouring the permit term one ofthe data points significantly exceeded 
the oil andgrease limit of!5mg/E(AttachmentH). The technology-hased limit of!5 
mg/E weekly average has heen continuedfrom the previous permit. Oil and grease shall 
continue to he monitored once per discharge month via grah samples. 

Total Phosnhorns^Total Nitrogen —In accordance with the revisedWater Qualify 
Standards(9VAC25-260-00etseq.)adoptedhytheBoardinOecemherl997,this 
discharge is intoastream segment that has heen classified as nutrient enriched. The 
receiving stream isatrihutaryto the Roanoke River and thus, Smith Mountain Lake. The 
Policy on Nutrient EnrichedWater(9VAC25-40-10etseq.)requires effluent limitations 
on total phosphorusfor all discharges permitted after July 1,1988,withaflow greater 
than 0.05 MOO.Callaway Elementary School WWTP hasadesignflowofO.0019 
MCO,so no permit limitations have heen imposed. 

The Nutrient Enriched Policy also allowsfor the implementation ofmonitoring 
requirements i f i t has heen determined that there is the potential to dischargeamonthly 
average total phosphorus concentration greater than or equalto2mg/E or monthly 
average total nitrogen concentration greater than or equal to lOmg/E. In 2005 through 
2009,permittee has collected total phosphorus and total nitrogen effluent data. A 
summary of the nutrient data is included in Attachments. No additional nutrient 
monitoring will he required with this reissuance. ANutrient Enriched Reopener Special 
Condition (Part 1.C.7) has heen included in the permit to allowthe permit to he reopened 
ifnew nutrient criteria are developed. 

C. Effluent EimitationsforToxic Pollutants 

Ammonia asN —The needfor an ammonia limit has heen reevaluated using revised 
water quality criteria and flows. The acute water quality criteria and wasteload 
allocations were calculated and are included in the spreadsheet in Attachments. Since 
thefacility discharges intermittently,only the acute wasteload allocation was input into 
the Agencŷ s STATS program to determine ifalimit is needed. As recommended in 
Guidance Memo 00-2011,adefault ammonia concentration of9mg/E was input into the 
program. The program output indicates thatapermit limit is not necessary for ammonia 
(Attachments). 

^ .^^Ahac te r iaTMOE for the South Pork ofthe Blackwater River watershed 
allocatesafecal coliform wasteload allocation (2.80E^09cfu/year) that is derivedfroma 
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bacteria water quality criterion of200cfu/100forfecal coliform. This allocation was 
derived by multiplying the design flow(0.0019MCO)by the bacteria water quality 
standards (200 cfu/100mL)forfecal coliform. TheTMOL report indicates thatafecal 
coliform limit of200cfn/100mL will ensure compliance with the bacteria TMOLfort^^ 
discbarge. Refer to AttachmentLforinformationfrom the bacteria TMOL report. 
TheVPOES Permit Manual recommends that bacteria limits be given as ^ . ^ / . In 
accordance with the VPOES Permit Manual,amonthly geometric average limit of l26 
cfu/100mLfor^.^^has been added to the permit. This limit is expected to be 
protective oftheTMOL which is based uponfecal coliform. Ouring the permit term, the 
highest^. ^^valuewas7.9 cfu/lOOmL. SeeAttachmentPforasummaryof^.^^ 
data collected during tbe permit term. Since tbese data were significantly below tbe 
water quality criterion, the monitoring frequencyfor the grab samples shall be reduced 
froml/O-Weektol/Year. Inordertocalculateageometricmeanatotaloffour 
consecutive weekly samples are required. 

Total Residual Chlorine (TRC) —As notedinCuidance Memo 00-2011,all chlorinated 
effluent must baveacblorine limit because there isareasonablepotentialfortbefacility 
to cause or contribute toaviolation of the standards. This Guidance Memo also 
recommends an upper, technology based wasteload allocation of4.0mg/L where the 
chlorine limit, based solely on dilution,would be excessive. The effluent limits are 
technology based limits. The previous permit limits of2.0mg/L monthly average and 2.4 
mg/L weekly average have been continued. The limits were calculated by entering an 
acute WLAof4.0 mg/L into the STATS program. The program used4.0mg/L wasteload 
allocations as the 97^ percentile distribution that must be attained. Monitoring shall be 
continued once per discharge day using grab samples. Refer to AttachmentPforacopy 
ofthe STATS program output. 

17. Basis for Sludge Use and Disposal Requirements: Since thefacility proposes to pump and 
haul septage toaPCTW,there are no sludge limits or monitoring requirements. 

18. Antibacl^liding Statement: Since there are no limitations less stringent than the previous 
permit, the permit limits comply with the antibacksliding requirements of9VAC25-31-220Lof 
theVPOPSPermitRegulation. 

19. Compliance Schedules:There are no compliance schedules included in this permit. 

20. Special Conditions:Abrief rationale for each special condition contained in the permit is given 
below. 

A. AdditionalTotal Residual Chlorine (TRC) Limitations and Monitoring 
Requirements (Part LB) 

Rationale:This condition is required by the Sewage Collection and Treatment 
Regulations,9VAC25-790. The permittee monitors theTRCconcentration after 
chlorine contact. In accordance with 40 CPR 122.41(e), permittees are required, at all 
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times, to properly operate and maintain allfacilities and systems of treatmentinorder to 
comply with the permit. These requirements ensure proper operation of chlorination 
equipment to maintain adequate disinfection. 

8 ^^CapacityReopener(PartLC^) 

Rationale:This condition requires that the permittee address problems resultingfrom 
high influent flows, inatimelyfashion, to avoid non-compliance and water quality 
problemsfrom plant overloading. In accordance with9VAC25-31-200B4 ofthe 
VPOES Permit Regulation, this requirement is requiredfor all POTW and PVOTW 
permits. 

0 CTC^CTOReuuirement(PartLC^) 

Rationale: ThisconditionisrequiredbyCodeofVirginia^2.1-44.19andthe Sewage 
Collection andTreatmentRegulations,9VAC25-790. 

O. Operation and Maintenance Manual Requirement (Part LC ^) 

Rationale: An Operations and Maintenance Manual is required by the Code ofVirginia 
^62.1-44.19,SewageCollectionandTreatmentRegulations,9VAC25-790,andthe9 
VAC25-31-190PoftheVPOESPermitRegulation. 

P. Reliability Class (Part LC^4) 

Rationale: Reliability class designations are required by Sewage Collection and 
Treatment Regulations,9VAC25-790for all municipalfacilities. Pacilities are required 
to achieveacertain level of reliability to protect water quality and public health in the 
event of component or systemfailure. A Reliability Class 11 has been assigned to this 
facility. 

P. Closure Plan (Part LC^) 

Rationale:This condition establishes the requirement to suhmitaclosureplanfor the 
treatment works if the treatmentfacility is being replaced or expected to close. A closure 
plan is necessary to ensure treatment works are properly closed so that the risk of 
untreated wastewater discharge, spills, leaks, and exposure to raw materials is eliminated 
and water quality is maintained. The Code ofVirginia^62.1-44.21 requires every owner 
to furnish when requested plans, specifications, and other pertinent information as may be 
necessaryto determine the effect of the wastesfrom this discharge on the quality of state 
waters, or such other information as may he necessary to accomplish the purpose ofthe 
State Water Control Law. 
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C Sludge Reopener (Par t ies ) 

Rationale: Thisconditionis required by VPOPSPermitRegulation,9VAC25-31^0C 
for all permits issued to treatment works treating domestic sewage to allow incorporation 
of any applicable standardfor sewage sludge use or disposal promulgated under Section 
405(d)oftheClean Water Act. 

PI. Nutrient EnrichedWatersReopener (Part LC^7) 

Rationale: The Regulation 
25-40-10et seq. allows reopening of permitsfor discharges into waters designed as 
nutrient enriched if total phosphorus or total nitrogen inadischarge potentially exceed 
specified concentrations. The policy anticipates thatfuture nutrient limits may he needed 
to control aquatic plants. 

1. Compliance Reporting (PartLCD8) 

Rat io^^ In accordance with VPOPSPermitRegulation,9V^ 
1, this condition is necessary when pollutants are monitored by the permittee anda 
maximum level ofquantificationand/or specific analytical method is required in order to 
assess compliance withapermit limit or to compare effluent quality withanumeric 
criterion. This condition also establishes protocolsfor calculation of reported values. 

J TotalMaximumDailyEoad(TMDL)Reopener(PartLC9) 

Rationale: Section 303(d) of the CleanWater Act requires thatTotal Maximum Oaily 
Loads (TMOLs)bedevelopedfor streams listed as impaired. This special condition is to 
allow the permit to he reopened ifnecessary to bring it into compliance with any 
applicableTMOLapprovedfor the receiving stream. The reopener recognises that, 
according to Section 402(o)(l)oftheCleanWater Act, limits and/or conditions may be 
either more or less stringent than those contained in this permit. Specifically,theycanbe 
relaxed if they are the result ofaTMOL, basin plan, or other wasteload allocation 
prepared under Section 303 ofthe Act. 

K. Effluent Monitoring Frequencies (Part LC IO) 

Rationale: Permittees are grantedareduction in monitoringfrequency based onahistory 
of permit compliance. Toremain eligible for the reduction, the permittee should not have 
violations related to the effluent limitsfor which reducedfrequencies were granted. If the 
permitteefails to maintain the previous level of performance, the baseline monitoring 
frequency should be reinstatedfor those parameters that were previously granteda 
monitoringfrequency reduction. 
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P. Total Suspended Solids Load Calculations (Part L C H ) 

Ratio^^VPOPSPermitRegulation,9VAC25-31-190J4and2201a 
establishment ofprocedures to compile and analyse data. This special condition has been 
added to provideformulasfor calculating the annual loadingfor total suspended solids 
(TSS). The calculation ofan annual TSS loading is needed to demonstrate compliance 
with theTSS total maximum daily load (TMOP)allocation assigned to thisdischarge. 

M. Permit Application Requirement (Part LC f^) 

Rationale: VPOPSPermitRegulation^VAC25^1-100.Oand40CPR 122.21^1^ 
require submission ofanew application at leastl^O days priorto expiration ofthe 
existingpermit.lnaddition,theVPOPSPermitRegulation,9VAC25^1-100P.land 
40 CPR 122.21 (e)(l)notethatapermit shall not be issued before receivingacomplete 
application. 

N. Conditions Applicable to All VPDES Permits (Part H) 

Rationale: VPOPS Permit Regulation^VAC25^1-190requiresallVPOPSpermitsto 
contain or specifically cite tbe conditions listed. 

Changes to the Permit: 

A. Special conditions that have been modified from the previous permit are listed 
below: (The referenced permit sections are for the new permits 

1. The AdditionalTotal Residual Chlorine (TRC) Limitations and Monitoring 
Requirements Special Condition (Part l.B)has been revised in accordance with 
theVPOPSPermitManual. 

2. The Operations and Maintenance Manual Special Condition (Part l.C.3)has been 
revised in accordance with theVPOPS Permit Manual. 

3. The Compliance Reporting Special Condition (Part 1.C.8) has been revised to 
include additional quantification level(QP)information. 

B. New special condition that have heen added to the permit are listed below: 

1. An Effluent Monitoring Frequencies Special Condition (Part 1.C.10) has been 
added to revert the reduced monitoring parameters to the baseline monitoring 
frequency ifawaming letter is issued. 

2. ATotal Suspended Solids Load Calculation Special Condition (Part l.C.ll)has 
been added to provideformulas to calculate the annual total suspended solids 
TMOP loading. 
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3. A Permit Application Requirement Special Condition (Part 1.C.12) has been 
added to provide the specific due datefor the required submittal of the 
application. 

C. Permit Limits and Monitoring Requirements: SeeTable HI on page!6for details on 
changes to the effluent limits and monitoring requirements. 

22. Variances/Alternate Limits or Conditions: No variances or alternate limits or conditions are 
included in this permit. A waiver was requested to allowthat grab samplesforPSS and BOO^ 
required hy the permit, he recorded on the application in lieu of composite samples. Phis waiver 
has heen granted. 

23 Regulation ofTreatmentWorl^s Users: VPOPSPermitRegulation9VAC25-31-280B9 
requires that every permit issued toatreatment works owned byaperson other thanastate or 
municipality provide an explanation ofthe Board^sdecision on the regulation ofusers. Phereare 
no industrial users contributing to the treatment works. 

24 Public Notice Information required b y 9 V A C ^ I - 2 8 u B : 

All pertinent information is on file and may be inspected, and arrangements madefor copying by 
contacting Becky P. Prance at: 

Virginia OPQ^ Blue Ridge Regional Office 
3019 Peters CreekRoad 
Roanoke,VA24019 
5405626700 
becky.france.deq.virginia.gov 

Persons may consent in writing or by e-mail to the OPQ on the proposed permit action and may 
requestapublic hearing during the comment period. Comments shall include the name, address, 
and telephone number of the writer and of all persons represented by the commenter/requester, 
and shall containacomplete, concise statement of thefactualbasisfor the comments. Only 
those comments received within this period will be considered. 

PheOPQ^^y decide to holdapublic hearing, including another comment period, if public 
response is significant and there are substantial, disputed issues relevant to the permit. Requests 
for public hearings shall state l)the reason whyahearing is requested; 2)abriefinformal 
statement regarding the nature and extent ofthe interest ofthe requester or of those represented 
by the requester, including how and to what extent such interest would be directly and adversely 
affected by the permit; and3)specificreferences,where possible, to terms and conditions ofthe 
permit with suggested revisions. Following the comment period, the Board will makea 
determination regarding the proposed permit action. Phis determination will become effective, 
unless the OPQgrantsapublic hearing. Oue notice of any public hearing will be given. Phe 
public may review the draft permit and application at the Blue Ridge Regional Office in Roanoke 
by appointment. A copy ofthe public notice isfound in Attachment I . 
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25. ^u^(d^ Listed Segments (TMDL^:Thisfacility discharges directly to the SouthPork ofthe 
Backwater River. The stream segment receiving the effluent is listed as impairedforfecal 
coliform and temperature on the current 303(d) list. PPAapprovedthefecal coliform TMOL on 
February 2, 2001. It containsawasteload allocation (WLA)for this discharge of (2.80P^09 
cfu/year)forfecal coliform. TheTMOL report indicates that an^ .^^ l imi t of!26cfu/100mL 
which is more stringent than the 200 cfu/lOOmLTMOL and will ensure compliance with the 
bacteria TMOLfor the discharge. So the bacteria limit is in compliance with theTMOL 
wasteload allocation. No temperature limit has heen assigned to this discharge because it is not 
believed that the discharge will contribute to temperature exceedances in the receiving stream. 

ABenthicTMOLfor the Upper Blackwater Watershed was approved by PPAon April 26, 2004 
and the State Water Control Board on August31,2004. A segment ofthe Blackwater River 
belowthe discharge point beginning at the confluence ofthe North and South Porks ofthe 
Blackwater RivertoapproximatelyO.lOmiles below Route 737 (Hickman Road)(5.62 miles in 
length). Additionally,the entire length ofthe NorthPorkoftheBlackwater is listed as impaired. 
Sediment and total phosphorus are the pollutants of concern. Thefacility has been assigneda 
total suspended solids allocation of78.9 kg, and this limit is included in the permit to comply 
with theTSSTMOL assigned with to thisfacility. 

26. Additional Comments: 

A. Reduced Effluent Monitoring: In accordance with Guidance Memo 98-2005, all permit 
applications received after May 4,1998, are considered for reduction in effluent 
monitoringfrequency. Onlyfacilities having exemplary operations that consistently meet 
permit requirements may qualifyfor reduced monitoring. Toqualifyfor consideration of 
reduced monitoring requirements, thefacility should not have been issued any Warning 
Letters or Notices ofViolation (NOV), or be under any Consent Orders, Consent Oecrees, 
Executive Compliance Agreements, or related enforcement documents during the past 
three years. Thefacility has not been issued any warning letters or NOVswithin the past 
three years and therefore qualifiesforareduced monitoring evaluation. See Attachment 
Hforacompilation of effluent data andadiscussionofreduced monitoring. 

B. Previous Board Action:Thefacility was issuedaSpecial Order by Consent June 16, 
1997. The Consent Order required the installation of chlorination equipment. The 
requirement ofthe Consent order was met with the installation ofchlorination and 
dechlorination equipment. 

C. Staff Comments:The discharge is in conformance with the existing TMOLs established 
for the area. 

On June 3,2015 information about the calculation of theTotal Suspended Solids (TSS) 
Load Calculations Special Condition (Part l.C.ll)was clarified to note that the 
calculations shall he reported annually andadiscussion ofthe annual load limitforTSS 
was added to Sectionl6b ofthe Pact Sheet. Additional information about BOL^ 
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monitoring data during the first part of the permit term was also added to SectionI6b of 
the Pact Sheet. 

O. Public Comments: No comments received during the public comment period. 

P. Tabled 

Pablel discharge Prescription (Page 2) 
Table II Basisfor Monitoring Requirements (PageI5) 
Pahielll Permit Processing Change Sheet (PageI6) 

P. Attachment 

A. Plow Frequency Memorandum 
B. Wastewater Schematic 
C. Site Inspection Report 
O. USCSTopographicMap 
P. Ambient Water Quality Information 

^ STORPTOata(Station4-ACCR000.0I) 
^ 2012 ImpairedWaters Summary Report (Pxcerpt) 
D Pecal Coliform PMOPOevelopmentfor South Pork of the Blackwater River 

(Pxcerpt) 
^ BenthicTMOPOevelopmentfor the Upper Blackwater River Watershed 

(Pxcerpt) 
P. Wasteload and Pimit Calculations 

^ Mixing^one Calculations (MIXPR2.1) 
D PffIuentOata(pPI,N,P^.^) 
^ Antidegradation Wasteload Allocation Spreadsheet 
^ STATS Program Cutputs(ammonia, PRC) 

C RegionalWater Quality Model Output 
PI. Reduced MonitoringPvaiuation Memorandum 
P Public Notice 
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Table I I 
BASIS FOR LIMITATIONS - MUNICIPAL 

( ) Interim Limitations OUTFALL: 001 Effective Dates - From: Effective Date 
(x) Final Limitations DESIGN CAPACITY: 0.0019 MGD To: Expiration Date 

PARAMETER 
BASIS 
FOR 

LIMITS 

DISCHARGE LIMITS MONITORING REQUIREMENTS 

PARAMETER 
BASIS 
FOR 

LIMITS 
Monthly 
Average 

Weekly 
Average 

Minimum Maximum Frequency Sample Type 

Flow (MGD) NA NL NA NA NL 1/D-Day Estimate 

pH (Standard Units) 1,2 NA NA 6.0 9.0 1/D-Week Grab 

BOD5 1 30 mg/L 210 g/d 45 mg/L 320 g/d NA NA 1/Quarter Grab 

E. coli 2,4 126 cfu/100 mL NA NA NA 1/Year* Grab (between 8 
AM and 4 PM) 

Total Suspended Solids 1 30 mg/L 210 g/d 45 mg/L 320 g/d NA NA 1/6 Months Grab 

Total Suspended Solids (kg/calendar 
year) 5 NA NA NA 78.9 kg 1/Year Calculated 

Oil and Grease 3 NL mg/L 15 mg/L NA NA 1/D-Month Grab 

Total Residual Chlorine 
3 2.0 mg/L 2.4 mg/L NA NA 1/D-Day Grab 

NA - Not Applicable 1/D-Day = once per day of discharge 1/D-Week = once per discharge week 
NL = No Limitations; monitoring only 1/D-Month = once per discharge month "collect 1 sample per week for 4 weeks 

The basis for the limitations codes are: 
1. Federal Technology-Based Secondary Treatment Regulation (40 CFR Part 133) 
2. Water Quality Criteria 
3. Best Professional Judgment 
4. Bacteria TMDL Wasteload Allocation (South Fork of Blackwater River Watershed) 
5. Benthic TMDL Wasteload Allocation (Upper Blackwater River Watershed) 
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Table I I I 
PERMIT PROCESSING CHANGE SHEET 

LIMITS AND MONITORING SCHEDULE: 

Outfall 
No. 

Parameter 
Changed 

Monitoring Requirement 
Changed 

Effluent Limits Changed 
Reason for Change Date Outfall 

No. 
Parameter 
Changed 

From To From To 

Reason for Change Date 

001 
pH 

1/D-Day 1/D-Week 
Based on the pH data, the facility qualifies for a reduction in 
monitoring frequency. 3/10/15 

001 
BOD; 

1/Month 1/Quarter 
Based on the BOD5 data, the facility qualifies for a reduction in 
monitoring frequency. 3/10/15 

001 
Total 
Suspended 
Solids (TSS) 

1/Month 1/6 Months Based on the TSS data, the facility qualifies for a reduction in 
monitoring frequency. 

* 

3/10/15 

001 
Total 
Suspended 
Solids 
(kg/calendar 
year) 

NA 1/Year NA 78.9 kg 
maximum 

Monitoring has been added to verify compliance with the TSS 
TMDL loading limit. 3/10/15 

001 
E. coli 1/D-

Week 
1/Year The data collected during the permit term were significantly 

below the permit limit, so the monitoring frequency has been 
reduced to annual to verify compliance with the bacteria TMDL 
allocation. 

3/10/15 
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Flow Frequency Memorandum 



MEMORANDUM 

DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION 
3019 Peters Creek Road Roanoke, Virginia 24017 

SUBJECT: Flow Frequency Determination 
Callaway Elementary School WWTP, VA0088561 

TO: Permit File 

FROM: Becky L. France, Water Permit Writer m DATE: March 8,2015 

This memorandum supersedes the April 9, 2010 memo concerning the subject VPDES permit. 

The Callaway Elementary School WWTP discharges to the South Fork of the Blackwater River near 
Callaway, Virginia. Stream flow frequencies are required at this site to develop effluent limitations for 
the VPDES permit. 

The DEQ conducted several flow measurements on the South Fork of the Blackwater River from 1994 to 
1999. The measurements were made above the Callaway Elementary School WWTP outfall. The 
measurements correlated very well with the same day daily mean values from the continuous record 
gauge on the Blackwater River at Rocky Mount, VA (#03056900). The measurements and daily mean 
values were plotted on a logarithmic graph and a best fit line was drawn through the data points. The 
required flow frequencies from the reference gauge were plugged into the equation for the regression line 
and the associated flow frequencies at the discharge point were calculated. A spreadsheet and graph of 
the flow values are attached. The high flow months are January through May. The data for the reference 
gauge and the discharge point are given in the attached tables. 
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Flow Data (cfs 
Date Blackwater SF 

11/9/1994 58 9.8 
11/19/1996 128 28 
5/22/1997 94 21.5 
6/24/1997 84 17.6 
9/17/1997 35 6.07 
9/9/1998 21 2.96 
5/25/1999 43 12.9 
8/17/1999 5.9 1.2 
5/8/2001 44 10.8 

10/23/2001 15 3.71 

100 

1000 

R2 = 0.9519 Blackwater River 

Blackwater 

Flow Freq 

Above Outfall 

cfs Flow Freq cfs MGD 
8.84 1Q10 2.052 1.326 
10.3 7Q10 2.429 1.570 
22.1 30Q5 5.639 3.644 
32 HF 1Q10 8.483 5.482 
38 HF 7Q10 10.254 6.627 
61 HM 17.286 11.171 
16 30Q10 3.948 2.552 
51 HQ 30Q10 14.187 9.169 

115.0 mi 2 DA 22.17 mi 2 

Low flow months Jan-May 
DA = drainage area 
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Reference Gauge (data from 1972 to 2011) 
Blackwater River at Rocky Mount, VA (#02056900) 

Drainage Area [ mi2] = 115 mf 
ft3/s MGD ft3/s MGD 

1Q10 = 8.84 6 High Flow1Q10 = 32 21 
7Q10 = 10.3 7 High Flow7Q10 = 38 25 
30Q5 = 22.1 14 High Flow30Q10= 51 33 
30Q10= 16 10 HM = 61 39 

Flow frequencies for the 9/9/10 reissuance permit 
S F. Blackwater River above Callaway School WWTP(#02056800) 

Drainage Area [ mi ] = 22.17 mi 2 

ft 3/s MGD ft 3/s MGD 
1010 = 2.05 1.33 High Flow 1Q10 = 8.48 5.48 
7Q10 = 2.43 1.57 High Flow 7Q10 = 10.25 6.63 
30Q5 = 5.64 3.64 High Flow 30Q10 14.19 2.55 

30Q10= 3.95 2.55 HM = 17.29 11.17 



SITEID NAME RECORD River LATLONG DAAREA HARMEAN HF30Q10 HF7Q10 HF1Q10 Z30Q5 Z30Q10 Z7Q10 Z1Q10 Z1Q30 HFMTHS Statperiod Yrstrn 

Lat 37 
Blackwater 02'43", 
River near Long 79 
Rocky Roanoke 50'39", 

02056900 Mount, Va. R, 1977- River NAD 83 115.0 61 51 38 32 22.1 17 10.3 8.84 4.6 JAN-MAY 1977-2011 2012 
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Wastewater Schematic 



Schematic of Callaway School Wastewater F a c i l i t y 

From School 

> s e p t i c / s e t t l i n g 
bank 1 

s e p t i c / s e t t l i n g 
tank 2 

pump 
s t a t i o n 

f l o w 
s p l i t t e r 
box 

Once per year, s e p t i c tank 1, 2, and grease t r a p are pumped 
out by Walker Brothers Septic Service 

224 Applegate Ln Bassett, VA 
The septage i s hauled t o Henry County Public Service A u t h o r i t y 
sewage treatment p l a n t a t Eastwood f o r disposal 

„ „1,». 
hm+Ttr o f S 
\)>'spoS*\ 



Attachment C 
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MEMORANDUM 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
Blue Ridge Regional Office 

3019 Peters Creek Road Roanoke. VA 24019 

SUBJECT: Site Inspection Report for Callaway Elementary School WWTP 
Reissuance of VPDES Permit No. VA0088561 

TO: Permit File 

FROM: Becky L. France, Water Permit Writer 

DATE: April 9, 2015 

On April 8, 2015,1 conducted a site inspection of the wastewater works at Callaway Elementary School. Ruthie 
Hurd-Dooley, operator were present at the inspection. The school is located on State Route 641 (Callaway Road) 
in the community of Callaway. The treatment facility treats municipal sewage from Callaway Elementary School. 

The 1,900 gpd wastewater treatment system consists of a grease trap, two septic tanks, pump station, dosing 
chamber, distribution box, three sand filters, tablet chlorinator, chlorine contact tank, and tablet dechlorinator. 
Wastewater from the school (including cafeteria) flows through a grease trap and is then pumped to two septic 
tanks. The grease trap and septic tanks are generally pumped once per year and transported to the POTW. 

The wastewater from the septic tanks flows into a 753.98 gallon dosing tank. Once this tank reaches capacity, the 
wastewater automatically discharges to a distribution box. The distribution box consists of three gates that can be 
manually moved to control the flow to the sand filters. The gates are moved monthly to rotate the flow between the 
three sand filters. The flow enters the sand filters through an eight-inch pipe, and then dispersed onto the sand by a 
concrete pad. Each filter consists of a 36-inch deep layer of sand over a 12-inch base of gravel over tile. At the 
time of the site visit, two sand filters were in use and there was no ponding of wastewater on the filter. There was 
only a small amount of algae on the sand filter not being used. 

Sand filter underflow is routed through a tablet chlorinator into the chlorine contact chamber for an hour detention 
time. One of the two tablet chlorinator tubes was in use at the time of the site visit. Tablets are stored in their 
original buckets on the grating of the contact tank. Chlorinated effluent then flows through a tablet dechlorinator 
and is discharged to the South Fork of the Blackwater River. Flow is estimated from a discharge weir on the end of 
the tablet dechlorinator. At the time of the site visit, there was no discharge or evidence of debris at the discharge 
point. 
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USGS Topographic Map 





Attachment E 

Ambient Water Quality Information 
• STORET Data (Station 4-

AGCR000.01) 
• 2012 Impaired Waters Summary 

Report (Excerpt) 
• Fecal Coliform TMDL Development 

for South Fork of the Blackwater 
River, Virginia (Excerpt) 

• Benthic TMDL Development for the 
Upper Blackwater River Watershed 
(Excerpt) 



VAW-L08R (Upper James River Watershed) 
4AGCR000.01 (Rt 739 bridge at Algoma, upstream of Callaway Elementary School) 

Temp Field pH 
Collection Date Time Celsius (S.U.) 
07/11/2001 10:30 22.7 7.9 
09/25/2001 11:00 15.2 8.1 
11/08/2001 10:00 9.3 7.8 
01/07/2002 10:30 4.4 8.3 
05/21/2002 09:50 10 8.46 
07/24/2002 09:00 20.9 9.14 
09/18/2002 09:20 20.8 8.62 
11/05/2002 10:05 9.9 .7.17 
01/22/2003 10:30 1.3 6.98 
03/13/2003 13:00 10.9 7.4 
05/27/2003 12:30 13.5 7.9 
08/02/2005 13:15 21.6 7.4 
12/08/2005 11:35 4.5 7.6 
02/07/2006 13:00 4.6 7.1 
04/20/2006 15:20 19.4 7.2 
06/06/2006 12:40 17 7.1 
08/02/2006 11:45 22.5 7.2 
10/02/2006 14:45 16.5 6.7 
12/12/2006 15:00 7.3 7.3 
01/10/2007 13:25 5.5 7.2 
03/07/2007 12:35 7.9 7.3 
05/29/2007 13:30 19 7.3 
07/12/2007 12:00 19.2 7.5 
09/13/2007 13:00 19 7.4 
11/27/2007 13:30 10.4 6.4 
01/08/2008 13:10 9.1 7.3 
03/11/2008 12:40 8 7.3 
05/13/2008 12:50 14.2 NULL 
07/08/2008 12:40 18.9 7.5 
09/11/2008 14:10 17.6 7.2 
11/18/2008 12:40 6.5 7 
02/19/2009 12:00 6.2 7.7 
04/09/2009 12:55 11.2 7.4 
06/04/2009 11:55 16.3 7.5 
08/04/2009 12:05 18.5 7.5 
10/05/2009 12:15 14.3 7.3 
12/15/2009 13:15 10.2 7.2 
02/23/2010 14:00 7.8 7.3 
04/08/2010 13:30 16 7.5 
06/22/2010 12:50 22.5 7 
08/09/2010 13:00 22.6 7.5 
10/21/2010 14:10 14.7 7.3 
12/28/2010 12:40 0.5 7.5 

90th Percentile Temperature 21.5 °C 
90th Percentile Temperature 17.2 °C January - May 
90th Percentile pH 8.1 S.U. 
10th Percentile pH 7.0 S.U. 



VAW-L08R 
STORET Station 4AGCR000.01 (upstream of Callaway Elementary School WWTP) 
Rt. 739 bridge at Algoma (Franklin County) 

Collection Date T 

Hardness, 
Total (mg/L 
as CaCCy) 

7/11/2001 10:30 22.1 
9/25/2001 11:00 19 
11/8/2001 10:00 26 
1/7/2002 10:30 15.5 
5/21/2002 9:50 24.4 
7/24/2002 9:00 22.4 
9/18/2002 9:20 52.8 

11/5/2002 10:05 31.9 
1/22/2003 10:30 15.5 
3/13/2003 13:00 17.6 
5/27/2003 12:30 12.9 

Mean Hardness 23.6 mg/L 
(Use 25 mg/L as lowest value valid for wasteload allocation spreadsheet.) 
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2012 Impaired Waters 
Categories 4 and 5 by DCR Watershed* 

Roanoke and Yadkin River Basins 
Fact Sheet prepared for DCR Watershed: LOB* 

Cause Group Code: L08R-02-BAC Blackwater River, South Fork 

Location: South Fork Blackwater waters from the Rt. 739 Bridge in Algoma, Va. (Callaway Quad) on downstream just west of the 
Rt. 641 Bridge where the North and South Forks join forming the Blackwater River. 

City / County: Franklin Co. 

Use(s): Recreation 

Cause(s) / 
VA Category: Escherichia coli/ 4A 

The South Fork Blackwater River Bacteria Total Maximum Daily Load (TMDL) is U.S. EPA approved 2/02/2001 [Fed. 
IDs: 1886 / 7791 / 21330 / 24549] and SWCB approved 6/17/2004. The Bacteria Implementation Plan (IP) is SWCB 
approved 6/17/2004. The waters are originally 303(d) Listed in 1996 for fecal coliform bacteria (FC) for 6.04 miles. 

The Upper Blackwater River Bacteria Implementation Plan is complete as of 8/23/2001 with SWCB approval on 
6/17/2004. The TMDL Study identified Wildlife as a major source based on TMDL Bacteria Source Tracking (BST). The 
Bacteria Implementation Plan encompasses the Upper Blackwater River (L08R), the North and South Forks, Little and 
Teels Creeks. The entirety ofthe approved TMDL Study and Implementation Plans can be viewed at 
http://www.deq.virginia.gov. 

The South Fork Blackwater River 1996 303(d) Listed impairment is originally based on a 319 funded special study (SS 
925102) data and ambient fecal coliform bacteria sample collections. Abundant fecal coliform bacteria counts failed to 
support the recreational use by exceedances of both the former fecal coliform (FC) geometric mean (200 cfu/100 ml & 2 
samples 30 day) and former (2002) instantaneous criterion of 1000 cfu/100 ml. Escherichia coli (E.coli) now replaces 
fecal coliform as the bacteria indicator in the Blackwater River drainage as per Water Quality Standards [9 VAC 25-260-
170. Bacteria: other waters]. The 6.06 mile bacteria impairment remains. 

4ABSF001.15- (Rt. 641 Bridge east of Callaway) Twenty-nine of 36 Escherichia coli (E.coli) samples exceed the 235 
cfu/10 ml instantaneous within the 2012 data window. Values in excess ofthe criterion range from 250 to greater than 
2000 cfu/100 ml. 2010 E.coli results find 25 of 33 samples exceeding the instantaneous criterion where excessive 
values range from 280 cfu/100 ml to greater than 2000. 2008 E.coli samples exceed the instantaneous criterion in 19 of 
27 samples. Excursions range from 420 to greater than 2000 cfu/100 ml. Twenty of 26 samples exceed the 
instantaneous criterion in 2006 ranging from 250 to greater than 2000 cfu/100 ml. 

TMDL 
Cycle Schedule or 
First EPA 

Assessment Unit / Water Name / Description Cause Category / Name Nested Listed Approval Size 
VAW-L08R_BSF01A00 / S.F. Blackwater River / South 4A Escherichia coli 2004 2/2/2001 2.23 
Fork ofthe Blackwater River mainstem from the Callaway 
Community downstream to the South Fork's confluence with 
the North Fork of the Blackwater River. 
VAW-L08R_BSF02A00 / S.F. Blackwater River / South 4A Escherichia coli 2004 2/2/2001 3.81 
Fork of the Blackwater River mainstem from Algoma, Green 
Creek mouth, downstream to the Callaway community. 

Blackwater River, South Fork 

DCR Watershed: L08* Estuary Reservoir River 

Recreation ( S q - M i l e s ) ( A c r e s ) ( M i l e s ) 

Escherichia coli - Total Impaired Size by Water Type: 6.04 

FINAL 12/12/2013 Page 3 



2012 Impaired Waters 
gSgggggRg^* Categories 4 and 5 by DCR Watershed* 

Roanoke and Yadkin River Basins 
Fact Sheet prepared for DCR Watershed: LOS* 

Sources: 

Livestock (Grazing or On-site Treatment Systems Unspecified Domestic Wildlife Other than 
Feeding Operations) (Septic Systems and Waste Waterfowl 

Similar Decentralized 
Systems) 

'Header Information: Location, City/County, Cause/VA Category and Narratives; describe the entire extent of the Impairment. Sizes presented are 
for Assessment Units (AUs) lying within the DCR Watershed boundary noted above. 
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2012 Impaired Waters 
^ S ^ S S ^ ^ Categories 4 and 5 by DCR Watershed* 

Roanoke and Yadkin River Basins 
Fact Sheet prepared for DCR Watershed: LOB* 

Cause Group Code: L08R-02-TEMP Blackwater River, South Fork 

Location: South Fork Blackwater waters from the Rt. 739 Bridge in Algoma, Va. (Callaway Quad) on downstream just west of the 
Rt. 641 Bridge where the North and South Forks join forming the Blackwater River. 

City / County: Franklin Co. 

Use(s): Aquatic Life 

Cause(s) / 
VA Category: Temperature, water/ 5C 

The Temperature impairment on the South Fork Blackwater River returns with the 2012 Integrated Report (IR). The 
temperature impairment has previously been de-listed in 2004 and 2010. 

4ABSF001.15- (Rt. 641 Bridge east of Callaway) Five of 36 temperature measurements exceed the Class V Stockable 
Trout waters criterion of 21 °C. Exceedances occur in the summer months of June and August and range from 22.4 to 
24.1 °C. The South Fork Blackwater River was delisted in 2004 for temperature but returned with the 2008 assessment. 

TMDL 
Cycle Schedule or 
First EPA 

Assessment Unit / Water Name / Description Cause Category / Name Nested Listed Approval Size 
VAW-L08R_BSF01A00/ S.F. Blackwater River / South 5C Temperature, water 2012 2024 2.23 
Fork of the Blackwater River mainstem from the Callaway 
Community downstream to the South Fork's confluence with 
the North Fork of the Blackwater River. 
VAW-L08R_BSF02A00 / S.F. Blackwater River / South 5C Temperature, water 2012 2024 3.81 
Fork ofthe Blackwater River mainstem from Algoma, Green 
Creek mouth, downstream to the Callaway community. 

Blackwater River, South Fork 
DCR Watershed: L08* Estuary Reservoir River 
Aquatic Life (Sq. Miles) (Acres) (Miles) 

Temperature, water - Total Impaired Size by Water Type: 6.04 

Sources: 

Source Unknown 

"Header Information: Location, City/County, Cause/VA Category and Narratives; describe the entire extent of the Impairment. Sizes presented are 
for Assessment Units (AUs) lying within the DCR Watershed boundary noted above. 

FINAL 12/12/2013 Page 5 
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TMDL Development South Fork of the Blackwater River, VA 

EXECUTIVE SUMMARY 

Fecal Coliform Impairment 
The South Fork of the Blackwater River was placed on the Commonwealth of Virginia's 
1998 303(d) List of Impaired Waters because of violations of the fecal coliform bacteria 
water quality standard. Based on exceedances of this standard recorded at Virginia 
Department of Environmental Quality (VADEQ) monitoring stations, the stream does not 
support primary contact recreation (e.g. swimming, wading, and fishing). The applicable 
state standard specifies that the number of fecal coliform bacteria shall not exceed a 
maximum allowable level of 1,000 colony forming units (cfu) per 100 milliliters (ml) 
(Virginia State Law 9VAC25-260-170). Alternatively, if data are available, the 
geometric mean of 2 or more observations taken in a thirty-day period should not exceed 
200 cfu/100 ml. A review of available monitoring data for the study area indicated that 
fecal coliform bacteria were consistently elevated above the 1,000 cfu/100 ml standard. In 
TMDL development, the geometric mean standard of 200 cfu/100 ml was used, since 
continuous simulated data was available. 

Sources of Fecal Coliform 
Potential sources of fecal coliform include both point source and nonpoint source 
contributions. Nonpoint sources include wildlife; grazing livestock; land, application of 
manure; land application of biosolids; urban/suburban runoff; failed, malfunctioning, and 
operational septic systems, and uncontrolled discharges (straight pipes, dairy parlor waste, 
etc.). To account for un-quantifiable loads from known wildlife species, a background 
load was applied to all land segments equal to 10% of the total wildlife load quantified. 
Calloway Elementary School is the only permitted point discharge in the South Fork 
Blackwater drainage area. 

Water Quality Modeling 
The US Geological Survey (USGS) Hydrologic Simulation Program - Fortran (HSPF) 
water quality model was selected as the modeling framework to simulate existing 
conditions and perform TMDL allocations. In establishing the existing and allocation 
conditions, seasonal variations in hydrology, climatic conditions, and watershed activities 
were explicitly accounted for in the model. 

Thirty-minute flows from the US Geological Survey gage (#02056900) on the Blackwater 
River, at Smith Mountain Lake, VA, were used to calibrate hydrologic flows for the 
Blackwater River watershed in the HSPF model, thereby improving confidence in 
computed discharges generated by the model. The representative hydrologic period used 
for calibration ran from October 1, 1994 through September 30, 1998. The model was 
validated using daily flows recorded at the same gauging station from October 1, 1980 
through September 30, 1981 and from January 1, 1991 through September 30, 1994. The 
time periods covered by calibration and validation represent a broad range of hydrologic 
and climatic conditions and is representative of the 20-year precipitation and discharge 

EXECUTIVE SUMMARY xi 



TMDL Development South Fork of the Blackwater River, VA 

Margin of Safety 
In order to account for uncertainty in modeled output, a margin of safety (MOS) was 
incorporated into the TMDL development process. A margin of safety can be 
incorporated implicitly in the model through the use of conservative estimates of model 
parameters, or explicitly as an additional load reduction requirement. Individual errors in 
model inputs, such as data used for developing model parameters or data used for 
calibration, may affect the load allocations in a positive or a negative way. The purpose 
of the MOS is to avoid an overall bias toward load allocations that are too large for 
meeting the water quality target. An explicit MOS equal to 5% of the targeted geometric 
mean concentration of 200 cfu/100 ml was used in the development of this TMDL. As a 
result, allocations were made based on a modeled 30-day geometric mean not exceeding 
190 cfu/100 ml. 

Recommendations for TMDL Implementation 
The goal of this TMDL was to develop an allocation plan that can be met during the 
implementation phase. Virginia's 1997 Water Quality Monitoring, Information and 
Restoration Act states in section 62.1-44.19.7 that the "Board shall develop and 
implement a plan to achieve fully supporting status for impaired waters". To this end, 
funds have been approved to immediately follow this TMDL development to establish a 
monitoring scheme and to develop the strategies for a phased implementation plan for 
restoring the water quality of the South Fork Blackwater impairment to levels identified 
in this TMDL. 

The TMDL developed for the South Fork Blackwater impairment provides allocation 
scenarios that will be a starting point for developing implementation strategies. Modeling 
shows that periods of low flow are the most critical for water quality. This result points 
out the need to reduce direct deposition of fecal coliform bacteria to the stream. 
Additional monitoring aimed at targeting these reductions is critical to implementation 
development. Bacteria source tracking to identify sources of contamination and an 
improved inventory of wildlife in the impairment area will contribute greatly to the 
implementation effort. Once established, continued monitoring will aid in tracking 
success toward meeting water quality milestones. 

A phased implementation plan is essential to the process of restoring water quality. The 
goal of the first phase is to foster local support for the implementation plan. The modeled 
scenario developed for the first phase included a 50% reduction in failed septic systems, a 
conversion of 50% of poor pasture to good pasture, a 100% reduction in uncontrolled 
discharges, and a 90% reduction in direct deposition by livestock. The land-based load 
reductions prescribed for the first phase of the implementation plan are not incorporated 
into the final allocation, since their use does not ensure zero violations of the water 
quality standard. The first phase of the implementation represents preliminary steps in 
achieving the final allocation. A phased implementation plan is necessarily an iterative 
process. There is a measure of uncertainty associated with the final allocation 
development process. Continued monitoring can provide insight into the effectiveness of 
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1. INTRODUCTION 

1.1 Background 
EPA's document, Guidance for Water Quality-Based Decisions: The TMDL Process 
(USEPA, 1999) states: 

According to section 303(d) of the Clean Water Act and EPA water quality 
planning and management regulations, States are required to identify waters that 
do not meet or are not expected to meet water quality standards even after 
technology-based' or other required controls are in place. The waterbodies are 
considered water quality-limited and require TMDLs . 

. . . A TMDL, or total maximum daily load, is a tool for implementing State water 
quality standards and is based on the relationship between pollution sources and 
in-stream water quality conditions. The TMDL establishes the allowable loadings 
or other quantifiable parameters for a waterbody and thereby provides the basis 
for States to establish water quality-based controls. These controls should provide 
the pollution reduction necessary for a waterbody to meet water quality 
standards. 

According to the 1998 303(d) Total Maximum Daily Load Priority List and Report 
(VADEQ, 1998), the South Fork Blackwater is prioritized as "high" on the list for TMDL 
development and carries an agency watershed ID of VAW-L08R. VADEQ has identified 
the South Fork of the Blackwater River as being impaired with regard to the fecal 
coliform bacteria water quality standard. The impaired stream segment has a length of 
6.05 miles, beginning in the headwaters of the South Fork and ending near Callaway, VA 
where the North and South Forks join to form the Blackwater River. 
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Figure 1.1 Location of the South Fork Blackwater watershed. 

The South Fork of the Blackwater River is part of the Blackwater River watershed, 
located in Franklin County, Virginia, just north of Rocky Mount and approximately 15 
miles to the south of Roanoke, Virginia (Figure 1.1). The Blackwater River watershed 
empties into Smith Mountain Lake, a reservoir on the Roanoke River. The Roanoke 
River flows southeast through a series of two additional reservoirs (John H. Ken-
Reservoir and Gaston Lake), eventually emptying into the Albemarle Sound. The 
Blackwater River watershed is located within the Upper Roanoke hydrologic unit (USGS 
No. 03010101), and the Virginia hydrologic planning unit LOS. The total area of the 
Blackwater River watershed is approximately 108,000 acres, with forest and agriculture 
as the primary land uses (Figure 1.2). Of this, the South Fork Blackwater watershed is 
approximately 17,706 acres comprised of forest (75.0%), agricultural (23.7%), and urban 
(1.3%) land uses. The estimated population within the South Fork Blackwater drainage 
area in 1999 was 653. Franklin County ranks 2n d, among Virginia counties, for the 
number of Dairy cows, 6 th for the number of all cattle and calves, 19th for beef cattle, and 
3 rd for corn silage. (VASS, 1999). The Blackwater River Watershed received average 
annual precipitation of approximately 47 inches, and produced an average annual runoff 
volume of approximately 17 inches between 1977 and 1998. 
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3. SOURCE ASSESSMENT 
The TMDL development described in this report included examination of all potential 
sources of fecal coliform in the South Fork Blackwater watershed. The source 
assessment was used as the basis of model development and ultimate analysis of TMDL 
allocation options. In evaluation of the sources, loads were characterized by the best 
available information, landowner input, literature values, and local management agencies. 
This section documents the available information and interpretation for the analysis. The 
source assessment chapter is organized into point and nonpoint sections. The 
representation of the following sources in the model is discussed in Section 4. 

3.1 Assessment of Point Sources 
Six point sources are permitted to discharge in the Black Water River watershed through 
the Virginia Pollutant Discharge Elimination System (VPDES). Figure 3.1 shows their 
discharge locations. Permitted point discharges that may contain pathogens associated 
with fecal matter are required to maintain a fecal coliform concentration below 200 
cfu/100 ml. One method for achieving this goal is chlorination. Chlorine is added to the 
discharge stream at levels intended to kill off any pathogens. The monitoring method for 
ensuring the goal is to measure the concentration of total residual chlorine (TRC) in the 
effluent. If the concentration is high enough, pathogen concentrations, including fecal 
coliform concentrations, are considered reduced to acceptable levels. Typically, if 
minimum TRC levels are met, fecal coliform concentrations are reduced to levels well 
below the 200 cfu/100 ml limit. 

Calloway Elementary School is the only permitted point discharge in the South Fork 
Blackwater drainage area. No information was available on this discharge prior to 1995 
when the first VPDES permit was issued by VADEQ. According to the current VPDES 
permit (#VA0088561), Calloway Elementary has a design discharge of 0.0019 mgd, and 
is required to maintain a TRC level between 1 and 2 mg/1. Discharge and TRC levels are 
recorded from November 1997 to present. 
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5.2 Incorporation of a Margin of Safety 
A margin of safety (MOS) was incorporated into the TMDL in an effort to account for 
scientific errors inherent to the TMDL development process, measurement uncertainty in 
model parameters, and to account for trends which might prevent the water quality goal, 
as targeted by the TMDL, from being achieved. Scientific errors arise from our inability 
to fully describe mathematically the processes and mechanisms through which pollutants 
are delivered to the stream. Model calibration is an attempt to address these errors 
through adjusting model parameters until a suitable fit to observed data is achieved. 
Measurement uncertainty also introduces errors in the model calibration, because model 
parameters that are adjusted to non-representative conditions result in model simulations 
being biased either low or high. For example, observed data used for model calibration 
were collected for the purpose of detecting violations of the state's water quality 
standards. As a result, sample analyses are arbitrarily censored at a level above the state 
standard. This introduces modeling uncertainty during events that produce high pollutant 
concentrations. To insure a pollutant reduction, long-term trends in pollutant sources 
must be considered in load allocations. For instance, if livestock populations within the 
targeted watershed are increasing, then a larger MOS might be appropriate to account for 
the expected increase in loads. 

The MOS is a subjective value, representing a balance between complete certainty of 
reaching the in-stream standard and not meeting the standard. The MOS was entered 
explicitly as 5% of the maximum 30-day geometric mean standard (200 cfu/100 ml). The 
result was that allocation scenarios were developed with the goal of maintaining the 
modeled 30-day geometric mean below 190 cfu/100 ml. 

5.3 Scenario Development 
Allocation scenarios were modeled using HSPF. Existing conditions (Table 5.1) were 
adjusted until the water quality standard was attained. The standard included the 
geometric mean of 200 cfu/lOOmL along with the MOS described in Section 5.2. The 
development of the allocation scenario was an iterative process that required numerous 
runs with each followed by an assessment of source reduction against the water quality 
target. Additional reductions were made until the target was achieved. 

5.3.1 Wasteload Allocations 
Only one point source is currently discharging fecal coliform in the South Fork 
Blackwater impairment. This source, Calloway Elementary School, permitted to 
discharge 1.4 X 107 cfu/day, was considered negligible in the impact on in-stream fecal 
coliform levels. The allocation of the point source, Calloway Elementary School, was 
equivalent to its current permit levels (0.0019 mgd and 200 cfu/100 ml). 

5.3.2 Load Allocations 
Load allocations to nonpoint sources are divided into land-based loadings from land uses 
and direct applied loads in the stream (e.g. livestock, septic systems within 50 feet of a 
stream, and wildlife). Source reductions include those that are affected by both high and 
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TheTMOLdevelopedfor the South Fork of theBlackwater River was based on thevirginia 
State Standard forfecal coliform. As detailed in Sectionl.2, the lecal coliform standard states 
thatthe30-day, geometric-mean concentration shall not exceed 200 cfu/100 ml. As such, 
pollutant concentrations were modeled over the entire duration of a representative modeling 
period, and pollutant loads were adjusted until the standard, reduced byamargin of safety equal 
to 5%, was met (Figure 5.5). Table AA.l represents the average annual loads during the 
modeled period after allocation of pollutant loads. Loadsfrom permitted point sources (WLA) 
and nonpoint sources (LA) are represented, as are the load associated with the margin of safety 
(MOS) and the sum ofthese three loads (TMOL). It is worth noting that the MOS is much less 
than5%oftheTMDL. This outcome illustrates the inherent difference between concentration, 
which is the amount ofapollutant(e.g. numbers of fecal coliforms)inagiven volume of water, 
and annual loads,which is the total amount of the pollutant regardless of the volume of water. 
Additionally,this situation reflects thefact that it wouldbeinappropriatetouseannualloads, 
such as those inTable AA.l,asatarget goal for meetingawater quality standard that is based on 
concentrations. 

Fable AA.l Average annual loads(cfn/year) modeled afterFlvlBL allocation in the South 
Fork of the Blackwater l^lver watershed. 

Impairment ^vTA LA MOS TMDL 
SouthFork^ 2.808^09 4.06E+14 2.57E+12 4.09E+14 
1 The only point source permitted for fecal control in the South Fork Blackwater drainage is 

Calloway Elementary School (VPDES # VA0088561). 



Addendum B: 
There is a typographical error in Table 3.10. The third column is incorrectly labeled as "Direct 
Deposition." The correct label is "Portion of Day in Stream Access Areas," as reproduced 
correctly in the table below. 

Table 3.10 Average fecal coliform densities and percentage of time spent in stream access 
areas for wildlife. 

Portion of Day in 
Fecal Coliform Stream Access 

Type Density Areas 
(FC/gm) (%) 

Raccoon 13,100,000 5 
Muskrat 1,900,000 90 
Beaver 1,000 100 
Deer 3,300,000 5 

Turkey 1,332 5 
Goose 320 50 
Duck 490 75 



Decision Rationale 

Total Maximum Daily Load of 
Fecal Coliform for South Fork of the Blackwater River 

I . Introduction 

This document will set forth the Environmental Protection Agency's (EPA) rationale for 
approving the total Maximum Daily Load (TMDL) of Fecal Coliform for the South Fork of the 
Blackwater River submitted for final Agency review on January 04, 2001 Our rationale is based 
on the TMDL submittal document to determine if the TMDL meets the following 8 regulatory 
conditions pursuant to 40 CFR §130. 

1. The TMDLs are designed to implement applicable water quality standards. 
2. The TMDLs include a total allowable load as well as individual waste load 

allocations and load allocations. 
3. The TMDLs consider the impacts of background pollutant contributions. 
4. The TMDLs consider critical environmental conditions. 
5. The TMDLs consider seasonal environmental variations. 
6. The TMDLs include a margin of safety. 
7. The TMDLs have been subject to public participation. 
8. There is reasonable assurance that the TMDLs can be met. 

IL Background 

Located in Franklin County, Virginia, the overall Blackwater watershed is approximately 
108,000 square acres. The South Fork of the Blackwater River watershed comprises 17,706 
acres. The TMDL addresses 6.05 stream miles from the headwaters of the South Fork ofthe 
Blackwater to its confluence with the North Fork of the Blackwater. Forest is the major land use 
in the watershed and makes up roughly 75% of the 17,706 acre watershed. 

In response to Section 303 (d) ofthe Clean Water Act (CWA), the Virginia Department 
of Environmental Quality (VADEQ) listed 6.05 miles of the South Fork ofthe Blackwater River 
as being impaired by elevated levels of fecal coliform on Virginia's 1998 303 (d) list. The South 
Fork ofthe Blackwater River was listed for violations of Virginia's fecal coliform bacteria 
standard for primary contact. Fecal Coliform is a bacterium which can be found within the 
intestinal tract of all warm blooded animals. Therefore, fecal conform can be found in the fecal 
wastes of all warm blooded animals. Fecal coliform in itself is not a pathogenic organism. 
However, fecal conform indicates the presences of fecal wastes and the potential for the 
existence of other pathogenic bacteria. The higher concentrations of fecal coliform indicate the 
elevated likelihood of increased pathogenic organisms. 

EPA has been encouraging the States to use e-coli and enterococci as the indicator 
species instead of fecal coliform. A better correlation has been drawn between the 
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concentrations of e-coli (and enterococci) and the incidence of gastrointestinal illness. The 
Commonwealth is pursuing changing the standard from fecal coliform to e-coh. 

Virginia designates all of its waters for primary contact, therefore all waters must meet 
the current fecal standard for primary contact. Virginia's standard is to apply to all streams 
designated as primary contact for all flows. Through the development of this and other similar 
TMDLs it was discovered that natural conditions (wildlife contributions to the streams) were 
causing violations ofthe standard during low flows. Thus many of Virginia's TMDLs have 
called for some reduction in the amount of wildlife contributions to the stream. EPA believes 
that a significant reduction in wildlife is not practical and will not be necessary due to 
implementation discussion below. 

A phased implementation plan will be developed for all streams in which the TMDL calls 
for reductions in wildlife. The first phase ofthe implementation will reduce all sources of fecal 
coliform to the stream other than wildlife. In phase 2, which can occur concurrently to phase 1, 
the Commonwealth will consider addressing its standards to accommodate this natural loading 
condition During phase 2, the Commonwealth has indicated that it will evaluate the following 
items in relation to the standard. 1) The possibility of placing a minimum flow requirement upon 
the bacteriological standard. As a result, the standard may not apply to flows below the 
minimum (possibly 7Q10). This application ofthe standard is applied in many States. 2) May 
develop a Use Attainability Analysis (UAA) for streams with wildlife reductions which are not 
used for frequent bathing. Depending upon the result of that UAA, it is possible that these 
streams could be designated primary contact infrequent bathing. 3) The Commonwealth will 
also investigate incorporating a natural background condition for the bacteriological indicator. 

After the completion of phase 1 ofthe implementation plan the Commonwealth will 
monitor to determine if the wildlife reductions are actually necessary, as the violation rate 
associated with the wildlife loading may be smaller than the percent error of the model. In phase 
3 the Commonwealth will investigate the sampling data to determine if further load reductions 
are needed in order for these waters to attain standards. If the load reductions and/or the new 
application of standards allow the stream to attain standards, then no additional work is 
warranted. However, if standards are still not being attained after the implementation of phases 
1 and 2 further work and reductions will be warranted. 

The South Fork ofthe Blackwater River identified as watershed VAW-L08R, was given 
a high priority for TMDL development. Section 303 (d) of the Clean Water Act and its 
implementing regulations require a TMDL to be developed for those waterbodies identified as 
impaired by the State where technology-based and other controls do not provide for the 
attainment of Water Quality Standards. The TMDL submitted by Virginia is designed to 
determine the acceptable load of fecal coliform which can be delivered to the Soum Fork of the 
Blackwater River, as demonstrated by the Hydrologic Simulation Program Fortran (HSPF) , in 

'Bicknell B.R., J.C. Imhoff, J.L. Little, andR.C. Johanson. 1993. Hydrologic Simulation 
Program-FORTRAN (HSPF): User's Manual for release 10.0. EPA 600/3-84-066. U.S. 
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order to ensure that the water quality standard is attained and maintained. HSPF is considered an 
appropriate model to analyze this watershed because of its dynamic ability to simulate both 
watershed loading and receiving water quality over a wide range of conditions. 

The TMDL analysis allocates the application/deposition of fecal coliform to land based 
and instream sources. For land based sources, the HSPF model accounts for the buildup and 
washoff of pollutants from these areas. Buildup (accumulation) refers to all ofthe complex 
spectrum of dry-weather processes that deposit or remove pollutants between storms. Washoff 
is the removal of fecal coliform which occurs as a result of runoff associated with storm events. 
These two processes allow the HSPF model to determine the amount of fecal coliform from land 
based sources which is reaching the stream. Point sources and wastes deposited directly to the 
stream were treated as direct deposits. These wastes do not need a transport mechanism to allow 
them to reach the stream. The allocation plan calls for the reduction in fecal coliform wastes 
delivered by cattle in-stream and septic systems. 

Table #1 summarizes the specific elements ofthe TMDL. 

Parameter 

Fecal Coliform 

TMDL (cfu/yr) 

4.09 x 

1014 

WLA (cfu/yr) 

2.80 x 109 

LA (cfu/yr) 

4.06 x 

10" 

MOS1 (cfu/yr) 

2.57 x 1012 

1 Virginia includes an explicit MOS by identifying the TMDL target as achieving the total fecal coliform water quality concentration of 190 
cfu/lOOml as opposed to the WQS of200 cfu/ml. This can be viewed explicitly as a 5% MOS. 

EPA believes it is important to recognize the conceptual difference between the WLA 
values, LA values for sources modeled as direct deposition to stream segments, and LA values 
for flux sources of fecal coliform to land use categories. The WLA values and LA values for 
direct sources represent amounts of fecal coliform which are actually deposited into the stream 
segments. However, LA values for flux sources represent amounts of fecal coliform deposited to 
land. The actual amount of total nitrogen which reaches the stream segments will be 
significantly less than the amount of fecal coliform deposited to the land. The HSPF model, 
which considers landscape processes which affect fecal coliform runoff from land uses, 
determines the amount of fecal coliform which reaches the stream segments. The LA in table #1 
is the amount of cfu reaching the stream from nonpoint sources annually. 

TMDL.. 
The United States Fish and Wildlife Service has been provided with copy of this 
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Environmental Protection Agency, Environmental Research Laboratory, Athens, GA. 

2CH2MHILL, 2000. Fecal Coliform TMDL Development for Cedar, Hall, Byers, and 
Hutton Creeks Virginia, 
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Benthic TMDL Development for the Upper Blackwater River Watershed 

Executive Summary 

Background 

The Upper Blackwater River watershed is located in Franklin County, Virginia, in the Roanoke 
River Basin (USGS Hydrologic Unit Code, 03010101) (Figure 1.1). The watershed lies just north 
of Rocky Mount, Virginia and approximately 15 miles south of Roanoke, Virginia. The Blackwater 
River flows southeastward and empties into Smith Mountain Lake. The waterbody identification 
code (WBID, Virginia Hydrologic Unit) for these streams is VAW-L08R. 

Virginia 305(b)/303(d) guidance states that support of the aquatic life beneficial use is determined 
by the assessment of conventional pollutants (dissolved oxygen, pH, and temperature); toxic 
pollutants in the water column, fish tissue and sediments; and biological evaluation of benthic 
community data (VADEQ 1997). Benthic community assessments are, therefore, used to determine 
compliance with the General Criteria section of Virginia's Water Quality Standards (9 VAC 25-260-
20). In general, the stream reach that a biomonitoring station represents is classified as impaired if 
the EPA's Rapid Bioassessment Protocol (RBP) ranking is either moderately or severely impaired. 
As a result, the Blackwater River (upper and middle segments) and North Fork Blackwater River 
were listed as impaired due to violations of the general standard (aquatic life). 

Water quality data analyses and field observations indicate that the primary cause of the benthic 
community impairment in the mainstem and North Fork Blackwater River is increased amounts of 
sediment. Phosphorus is also identified as a stressor for the North Fork. In order to improve water 
quality conditions that have resulted in benthic community impairments, Total Maximum Daily 
Loads (TMDLs) were developed for the impaired streams, taking into account all sources of 
sediment and phosphorus in the watersheds, plus a margin of safety (MOS). 

Upon implementation, the TMDLs will ensure that water quality conditions relating to benthic 
impairment will meet the allowable loadings estimated by use of a reference watershed (a non-
impaired watershed with characteristics similar to those of the impaired watersheds). 

Sources of Sediment and Phosphorus 

Sediment and phosphorus sources can be divided into point and nonpoint sources. There are three 
point sources in the Upper Blackwater River watershed (Table 1). Two ofthe point sources in the 
watershed were issued VPDES general permits and one was issued a municipal discharge permit. 
The Clover Meadow Dairy Farm is a combined animal feeding operation (CAFO) and is listed as 
a no-discharge facility. 
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impaired due to high bacteria concentrations. TMDLs for fecal coliform bacteria were developed 
by the Commonwealth of Virginia in October 2000 (VADEQ and VADCR 2000). This report 
specifically addresses the benthic community impairments in the Upper Blackwater River watershed. 

1.1.3 Watershed Location 

The Upper Blackwater River watershed is located in Franklin County, Virginia, in the Roanoke 
River Basin (USGS Hydrologic Unit Code, 03010101) (Figure 1.1). The watershed is located just 
north of Rocky Mount, Virginia and approximately 15 miles south of Roanoke, Virginia. The 
Blackwater River flows southeastward and empties into Smith Mountain Lake. The waterbody 
identification code (WBID, Virginia Hydrologic Unit) is VAW-L08R. 

Figure 1-1 Location of impaired watershed 
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SECTION 1 

INTRODUCTION 

1.1 Background 

1.1.1 TMDL Definition and Regulatory Information 

Section 303(d) of the Clean Water Act and EPA's Water Quality Planning and Management 
Regulations (40 CFR Part 130) require states to develop Total Maximum Daily Loads (TMDLs) for 
waterbodies that are exceeding water quality standards. TMDLs represent the total pollutant loading 
that a waterbody can receive without violating water quality standards. The TMDL process 
establishes the allowable loadings of pollutants or other quantifiable parameters for a waterbody 
based on the relationship between pollution sources and in-stream water quality conditions. By 
following the TMDL process, states can establish water quality based controls to reduce pollution 
from both point and nonpoint sources to restore and maintain the quality of their water resources 
(USEPA 1991). 

1.1.2 Impairment Listing 

The Blackwater River and North Fork Blackwater River were listed as impaired on Virginia's 
Section 303(d) Total Maximum Daily Load Priority List and Report due to violations ofthe General 
Standard (VADEQ 1996, 1998, and 2002). This designation was based on benthic 
macroinvertebrate community assessments conducted since 1996 which indicate partial or non-
support of the Aquatic Life Use. In 1996, the Blackwater River mainstem (upper and middle 
segments) was listed as impaired from the confluence of the North and South Forks downstream to 
an unnamed tributatry located approximately 1 mile downstream of a private bridge off Rt. 921. The 
entire length of the North Fork Blackwater River was listed as impaired in 1996. The upstream limit 
of the North Fork Blackwater impaired segment was re-designated at the Rt. 739 bridge crossing in 
1998 based on biomonitoring data collected since 1996. Recent data indicates improved conditions 
in the Middle Blackwater River segment and the lower portion of the Upper Blackwater River 
segment. Based on these data, the Upper Blackwater River impaired segment currently includes that 
portion ofthe river from the North Fork/South Fork confluence to approximately 0.10 miles below 
Rt. 737 (Hickman Rd.) (5.62 miles in length). The North Fork Blackwater River impaired segment 
remains unchanged from the 1998 listing (3.26 miles in length). The current reference site used in 
bioassessment is located on Big Chestnut Creek, just below the Rt. 715 bridge crossing (transitional 
Blue Ridge to Piedmont). The Aquatic Life Use is also listed as threatened for 20.86 miles on the 
Blackwater river due to periodic exceedances of the phosphorus threshold value of 0.2 mg/L. In 
addition, the North Fork, South Fork, Upper, and Middle Blackwater River segments were listed as 
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ofhydrologic conditions, including low-and high-flow conditions as well as seasonal variations. 
The calibratedGWLFmodel adequately simulated the hydrology of theimpaired watershed. 

TMDL development requires the identification of impairment causes and the establishment of 
numeric endpoints that will allowforthe attainment of designated uses and water quality criteria. 
Numericendpointsrepresentthewaterqualitygoalsthataretobeachievedbyimplementingtheload 
reductions specified in the TMDL. Virginia does not currently have numeric criteriafor nutrients 
(i.e. total phosphorus and total nitrogen), sediment, and other parameters that may be contributing 
totheimpaired condition of the benthic community in these streams. Therefore,areference 
watershedapproachwasusedtodeterminetheprimarybenthiccommunitystressorsandtoestablish 
numericendpointsforthesestressors.Thisapproach is based onselectinganon-impairedwatershed 
that shares similar land use, ecoregion, and geomorphological characteristics with the impaired 
watershed. Stream conditions in the reference watershed are assumed to be representative ofthe 
conditions neededfor the impaired stream to attain its designated uses. Big Chestnut Creek was 
chosen asthereferencewatershedandanyreductionsofsedimentandphosphorusfrom the impaired 
waterbodies were based on the reference ioads of sediment and phosphorus in the Big Chestnut 
Creek watershed. 

Existing Conditions 

mipaired and reference watershed models were calibratedfor hydrology using different modeling 
periods and weather input files. Toestablishbaseline(reference watershed) loadingsfor sediment 
and phosphorus the CWLFmodelfor Big Chestnut Creek was used. For TMDL calculation both 
thecalibrated reference and impaired watersheds were modeledfora!2andahalfyearperiod from 
4/1/1990 to 12/31/2002. This was done to standardize the modeling period. In addition, the total 
areafor the reference watershed was reduced to be equal to its paired target watershed. This was 
necessary becausewatershedsizeinfluences sediment delivery tothestreamandother model 
variables. 

The 12-year means tor pollutants of concern were determinedfor each land use/source category in 
the reference and the impaired watershed. This modeling period was used, after calibration, to 
representabroad range of recent weather and hydrologic conditions. 

Margin ofSafety 

While developing allocation scenariosfortheTMDL, an explicit margin of safety (MOS) of ten 
percentwasused. Ten percent ofthe reference sediment load was calculated and added to the sum 
ofthe load allocation (LA) and wasteload allocation (WLA)to produce the TMDL. It is assumed 
thataMOSof!0% will accountforanyuncertainty in the dataand the computational methodology 
usedfor the analysis, as well as provide an additional level ofprotection for designated uses. 
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4.L6 Groundwater 

Agriculture and septic systems are two major sources that enrich the groundwater. Phosphorus 
concentrations in groundwaterwere based on theresultsfromanationwide study ofmean dissolved 
nutrients as measured in streamflow(as reported in Elaithetal.1992). The relative percentage of 
agriculture and forest land in each watershed and septic population data were used to estimate 
groundwater phosphorus concentrationsfrom the study results 
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Point sources can contribute sediment and phosphorus loads to surface waters through effluent 
discharges. Thesefacilities are permitted through theVirginia Pollutant Discharge Elimination 
System (VPDES) program that is managed byVADEQ. VPDES individual permits are issued to 
facilities that must comply with permit conditions that include specific discharge limits. 

There are three point source dischargeslocated in theUpperBlackwater River watershed that 
potentially contribute sediment and phosphorus loads to the streams (Table 4.3). There isone 
VPDESindividualpermit,Gallaway Elementary School (VA0088561),which is located on the 
South Eork Blackwater River.Apermitted TSS concentration of 3d mg/Eandadesign flow of 
0.0019milliongallons/daywas used tocalculated the sediment contribution from this point source. 

General permits are grantedforsmallerfacilities that must comply withastandard set of permit 
conditions, depending onfacility type. Glover Meadow Dairy Earm(VPG12^13) and VDGT-
EranklinGounty(VAR101262)aresubjectto general permitstandards.TheGlover Meadow Dairy 
Earmisaconfined animal feeding operation (GAEG) general permit which means that it isano 
dischargefacility. Rather, the loads from the lands governed by this permit have been taken into 
account bythe model and are included in the load allocation. The VDGT-EranklinGounty facility 
was issuedastormwater construction permitwhichincludesalimitoflOOmg/Lforsediment.The 
load from thisfacilitywas calculated as the average annual modeled runoffin the area times the area 
governed bythe permit (8.73 acres)times the maximum TSS concentration oflOOmg/E. Annual 
pollutant contributions by each facility are listed in Tabled. 

4-4 January2004 



Benthic TMDL Development for the Upper Blackwater River Watershed 

Table 1. VPDES point source facilities in the Upper Blackwater River watershed 

Stream Facility Name 
VPDES 

Permit No. 
Discharge 

Type 

Design 
Flow 

(MGD) 

Permitted 
Concentration 

(mg/L) 

TSS Load 
(metric 

tons/year) 

Phosphorus 
Load 

(metric 
tons/year) 

South Fork 
Blackwater 

Callaway 
Elementary 

VA0088561 Municipal 0.0019 30 TSS 0.0789 

North Fork 
Blackwater 

Clover Meadow 
Dairy Farm 

VPG120013 
General -
CAFO 

N/A N/A N/A N/A 

Unnamed 
Tributary to 
South Fork 
Blackwater 

VDOT-Franklin 
County 

VAR101262* 
General -

Stormwater 
0.0032 100 TSS 0.447 

•Permitted load for this facility was calculated as the average annual modeled runoff times the area governed by the 

permit times a maximum TSS concentration of 100 mg/L. Flow was based on the average annual runoff from row crop 

lands. 

Sediment and phosphorus loads are primarily contributed by nonpoint sources in the Upper 
Blackwater River watershed. The major nonpoint source of sediment and phosphorus in this 
watershed is agricultural land. Agricultural lands can contribute excessive sediment and phosphorus 
loads through erosion and build-up/washoff processes. Agricultural lands are particularly susceptible 
to erosion, which contributes sediment and adsorbed phosphorus loads. Phosphorus is also 
associated with the land-application of animal waste and failing septic systems. 

Modeling 

TMDLs were developed using BasinSim 1.0 and the GWLF model. GWLF is a continuous-
simulation model that uses daily time steps for weather data and water balance calculations. 
Monthly calculations are made for sediment and nutrient loads, based on daily water balance totals 
that are summed to give monthly values. In order to consider the spatial distribution of sources in 
the TMDL development, the Upper Blackwater River watershed was divided into 13 subbasins. 
Using a stream routing and transport module developed by Tetra Tech, the flow and pollutant 
loadings from each subwatershed are routed through the stream networks. The transport module also 
has the capability of assessing streambank erosion. The GWLF simulation results, including flow, 
sediment load, and phosphorus load (North Fork), for each subwatershed are used to drive the stream 
flow routing, sediment transport, as well as streambank erosion simulation. 

Daily streamflow data are needed to calibrate watershed hydrologic parameters in the GWLF model. 
The USGS streamflow gage (02056900), located near Rocky Mount, was used in a paired watershed 
approach to calibrate hydrology for both the reference watershed (Big Chestnut Creek) and the 
impaired watershed (Upper Blackwater River). Flow data were available from this gage for the 
calibration period: January 1, 1991 - September 30, 1998. The calibration period covered a range 
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ofhydrologic conditions, including low-and high-flow conditions as well as seasonal variations. 
The calibrated GWLF model adequately simulated the hydrology of the Impaired watershed. 

TMDL development requires theidentificationof impairment causes and the establishment of 
numeric endpoints that will allow for the attainment of designated uses and water quality criteria. 
Numericendpointsrepresentthewaterqualitygoalsthataretobeachievedbyimplementingtheload 
reductions specified in theTMDL. Virginia does not currently have numeric criteria for nutrients 
(i.e. total phosphorus and total nitrogen), sediment, and other parameters that may be contributing 
tothe impairedconditionofthebenthiccommunityinthesestreams. Therefore,areference 
watershedapproachwasusedtodeterminetheprimarybenthiccommunitystressorsandtoestablish 
numericendpointsforthesestressors.Thisapproachisbasedonselectinganon-impairedwatershed 
that shares similar land use, ecoregion, and geomorphological characteristics with the impaired 
watershed. Stream conditions in the reference watershed are assumed to he representative ofthe 
conditions needed for the impaired stream to attain its designated uses. Big Chestnut Greek was 
chosen as the reference watershedandanyreductionsofsedimentand phosphorus from the impaired 
waterbodies were based on the reference loads of sediment and phosphorus in the Big Chestnut 
Creek watershed. 

Existing Conditions 

Impaired and reference watershed models were calibratedfor hydrology using different modeling 
periods and weather input files. Toestablish baseline(reference watershed) loadingsfor sediment 
and phosphorus the GWLF modeller Big Chestnut Creek was used. ForTMDL calculation both 
the calibrated reference and impaired watersheds were modeled foral^andahalfyearperiodfrom 
4/1/1990 to!2/31/2002. This was done to standardize the modeling period. In addition, the total 
areafor the reference watershed was reduced to be equal to its paired target watershed. This was 
necessary becausewatershed sizeinfluences sediment delivery tothestreamandother model 
variables. 

Thel2-yearmeans for pollutants of concern were determined for each land use/source category in 
the reference and the impaired watershed. This modeling period was used, after calibration, to 
representabroad range of recent weather and hydrologic conditions. 

Margin ofSafety 

While developing allocation scenarios for theTMDL, an explicit margin of safety (MGS) of ten 
percent was used. Ten percent ofthe reference sediment load was calculated and added to the sum 
of the load allocation (LA)and wasteload allocation (WLA)to produce theTMDL. It is assumed 
thataMGSoflO% will account for anyuncertainty in the data and the computational methodology 
used for the analysis, as well as provide an additional level of protectionfor designated uses. 
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^ nummary 

Water quality and hahitat data indicate that excessive sedimentation isaprimarycauseofthe listed 
henthic community impairments in the Upper Blackwater River and NorthForkBlackwater River. 
UowDOconditionsintheNorm 
impairment for thisstream. DOlevelsintheUpperBlackwaterRiver segment were ahove 
estahlishedwaterqualitycriteria,althoughthesedataweresomewhatdepressed.Excessivenutrient 
inputs are believed tohe responsible torthe low dissolved oxygen levels measured duringthediel 
OO monitoring study. ratios identify phosphorus as the limiting nutrient that controls algal 
growthandthecorrespondingreductionin001evelsduringsummer,lowflowperiods. Ammonia 
levels were also hightor the North Fork Blackwater and Blackwater mainstem; however,the 
ammonia ehronie criteria was only exceeded on one occasion at one station. In addition, EPA 
toxicitytestresults indicate the need tor additional toxic monitoring and follow-up investigation to 
determine the likelihood oftoxic pollutant effects on the benthic community. 

Asaresult of this smdy, sediment tlvlDUs were developedfor the Upper Blackwater River and 
NorthForkBlackwater River and aphosphorus tMDU was developed tor theNorth Fork 
Blackwater River. BlvlR practices employed during implementation of thesetlvlDUs 
previouslydevelopedbacteriaElvlDUswillhelpalleviateotherpossiblebenthiccommunit^s^ 
including ammonia toxicity and otherfactors. 
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Benthic TMDL Development for the Upper Blackwater River Watershed 

4.1.6 Groundwater 

Agriculture and septic systems are two major sources that enrich the groundwater. Phosphorus 
concentrations in groundwater were based on the results from a nationwide study of mean dissolved 
nutrients as measured in streamflow (as reported in Haith et al. 1992). The relative percentage of 
agriculture and forest land in each watershed and septic population data were used to estimate 
groundwater phosphorus concentrations from the study results 

4.2 Assessment of Point Sources 

Point sources can contribute sediment and phosphorus loads to surface waters through effluent 
discharges. These facilities are permitted through the Virginia Pollutant Discharge Elimination 
System (VPDES) program that is managed by VADEQ. VPDES individual permits are issued to 
facilities that must comply with permit conditions that include specific discharge limits. 

There are three point source discharges located in the Upper Blackwater River watershed that 
potentially contribute sediment and phosphorus loads to the streams (Table 4.3). There is one 
VPDES individual permit, Callaway Elementary School (VA0088561), which is located on the 
South Fork Blackwater River. A permitted TSS concentration of 30 mg/L and a design flow of 
0.0019 million gallons/day was used to calculated the sediment contribution from this point source. 

General permits are granted for smaller facilities that must comply with a standard set of permit 
conditions, depending on facility type. Clover Meadow Dairy Farm (VPG120013) and VDOT-
Franklin County (VAR101262) are subject to general permit standards. The Clover Meadow Dairy 
Farm is a confined animal feeding operation (CAFO) general permit which means that it is a no 
discharge facility. Rather, the loads from the lands governed by this permit have been taken into 
account by the model and are included in the load allocation. The VDOT-Franklin County facility 
was issued a stormwater construction permit which includes a limit of 100 mg/L for sediment. The 
load from this facility was calculated as the average annual modeled runoff in the area times the area 
governed by the permit (8.73 acres) times the maximum TSS concentration of 100 mg/L. Annual 
pollutant contributions by each facility are listed in Table 4. 
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Benthic TMDL Development for the Upper Blackwater River Watershed 

Table 4.2 VPDES point source loads for TSS anc total p losphorus 

Stream Facility Name 
VPDES 

Permit No. 
Discharge 

Type 

Design 
Flow 

(MGD) 

Permitted 
Concentration 

(mg/L) 

TSS Load 
(metric 

tons/year) 

Phosphorus 
Load 

(metric 
tons/year) 

South Fork 
Blackwater 

Callaway 
Elementary 

VA0088561 Municipal 0.0019 30 TSS 0.0789 

North Fork 
Blackwater 

Clover Meadow 
Dairy Farm 

VPG120013 General N/A N/A N/A N/A 

Unnamed 
Tributary to 
South Fork 
Blackwater 

VDOT-Franklin 
County 

VAR101262* General 0.0032 100 TSS 0.447 

•Permitted load for this facility was calculated as the average annual modeled runoff times the area governed by the 
permit times a maximum TSS concentration of 100 mg/L. Flow was based on the average annual runoff from row 
crop lands. 
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Waste L^oadAiiocation 

Waste load allocations were assigned toeach point source facility in the watersheds. Point sources 
were represented by their currents 
sources in the TMOL.Currentpermitrequirementsareexpectedto result in attainmentoftheWLAs 
as required bytheTMOL.Pointsource contributions, even in termsofmaximumflow,are minimal. 
Therefore,no reasonable potential exists tor these facilities tohaveanegative impact on water 
quality and there is no reason to modifythe existing permits. The WLAvalues presented inTables 
6.4,6.5,and 6.6, represent the sum of all point source WLAsin the watershed. Note that the 
sediment load contributed by theVOOT facility (general stormwater permit #VAR101262) was 
calculated based on the area governed by the permit. Thisloadwassubtractedfromtheload 
allocation calculated torthe^Pasture/flay^ source category,so as not todoublecountthe sediment 
contributionfromthisfacility. 

^ L^oadAiiocation 

Load allocations were assigned to each source category inthe watersheds. The recommended 
scenarios for Blackwater River (Tables 6.1 through 6.3) are based on maintaining the existing 
percent load contribution from each source category. The recommended scenario balances the 
reductions from agricultural and urban sources by maintaining existing watershed loading 
characteristics.The loadingsfrom source categorieswereallocatedaccordingtotheirexisting loads 
distribution. For instance, sediment loads from forest lands represent the natural condition that 
would be expected to exist; therefore, the loadingfromforest lands was not reduced. 

consideration of ^ritioai conditions 

The GWLF model isacontinuous-simulation model thatusesdailytime steps forweather data and 
water balance calculations. Monthly calculations are made for sediment and nutrient loads, based 
on the daily water balance accumulated to monthlyvalues. Therefore,all flow conditions are taken 
into account for loading calculations. Because there is usuallyasignificant lag time between the 
introduction of sediment toawaterbody and the resulting impact on beneficial uses, establishing 
theseTMOLs using average annual conditions is protective ofthe waterbody. 

^ consideration of SeasonaiVariations 

The continuous-simulation modelused tor this analysis considers seasonalvariationthrougha 
number of mechanisms.Oailytime steps are used forweather data and water balance calculations. 
The model requires specification ofthe growing season and hours ofdaylightfor each month. The 
combination ofthese model features accounts for seasonal variability. 
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Attachment F 

Wasteload and Limit Calculations 
• Mixing Zone Calculations (MIXER 2.1) 
• Effluent Data (pH, N, P, E. coli) 
• Antidegradation Wasteload Allocation 

Spreadsheet 
• STATS Program Outputs (ammonia, 

TRC) 



Mixing Zone Predictions for Callaway Elementary School WWTP 

Effluent Flow = 0.0019 MGD 
Stream 7Q10 =1.57 MGD 
Stream 30Q10 = 2.55 MGD 
Stream 1Q10 =1.33 MGD 
Stream slope =0.005 ft/ft 
Stream width = 15 ft 
Bottom scale = 3 
Channel scale = 1 

Mixing Zone Predictions @ 7Q10 

Depth = .3509 ft 
Length = 498.7 ft 
Velocity = .4622 ft/sec 
Residence Time = .0125 days 

Recommendation: 

A complete mix assumption is appropriate for this situation and the entire 7Q10 
may be used. 

Mixing Zone Predictions @ 30Q10 

Depth = .471 ft 
Length = 386.97 ft 
Velocity = .5577 ft/sec 
Residence Time = .008 days 

Recommendation: 

A complete mix assumption is appropriate for this situation and the entire 30Q10 
may be used. 

Mixing Zone Predictions @ 1Q10 

Depth = 3172 ft 
Length =544.15 ft 
Velocity = .4333 ft/sec 
Residence Time = .3488 hours 

Recommendation: 

A complete mix assumption is appropriate for this situation and the entire 1Q10 
may be used. 

Virginia DEQ Mixing Zone Analysis Version 2.1 



Callaway Elementary School WWTP 
VA0088561 

Effluent pH Data (S.U.) 

Date Minimum Maximum 
10-Nov-10 6.9 7.2 
10-Dec-10 6.9 7.2 
10-Jan-11 6.9 7.1 
10-Feb-11 6.9 7.1 
10-Mar-11 6.9 7.1 
10-Apr-11 6.9 7.1 

10-May-11 6.9 7.1 
10-Jun-.11 6.9 7.3 
10-Jul-11 7 7.1 

10-Aug-11 7 7 
10-Sep-11 7 7.1 
10-Oct-11 7 7.1 
10-Nov-11 7 7.1 
10-Dec-11 7 7.1 
10-Jan-12 7 7.1 
10-Feb-12 7 7.1 
10-Mar-12 7 7.1 
10-Apr-12 7 7.1 

10-May-12 6.8 7.1 
10-Jun-12 7 7 
IO-Jul-12 7 7 

10-Aug-12 7 7 
10-Sep-12 7 7 
10-Oct-12 7 7.3 
10-Nov-12 7 7.3 
10-Dec-12 7 7.3 
10-Jan-13 7 7.2 
10-Feb-13 7 7.2 
10-Mar-13 7 7.2 
10-Apr-13 7 7.2 

10-May-13 7 7.2 
10-Jun-13 7 7.2 
10-Jul-13 7 7.2 

10-Sep-13 7 7.1 
10-Oct-13 7 7.1 
10-Nov-13 7 7.1 
10-Dec-13 7 7.1 
10-Jan-14 7 7 
10-Feb-14 7 7 
10-Mar-14 7 7.1 
10-Apr-14 7 7.1 

10-May-14 7 7.1 
10-Jun-14 7 7.1 
10-Sep-14 7 7.1 
10-Oct-14 7 7.2 
IO-Nov-14 7 7.1 
10-Dec-14 7 7 
10-Jan-15 7 7 
10-Feb-15 7 7 

90th Percentile pH 
10th Percentile pH 

7.2 S.U. 
6.9 S.U. 



Callaway Elementary School WWTP 

VA0088561 

Effluent Nutrient Monitoring 

Date 
P, Total 
mg/L 

N, total 
mg/L 

10-Oct-05 5.97 31.6 
10-NOV-05 7.75 37.7 
10-Dec-05 9.54 56.2 
10-Jan-06 4.26 52.6 
10-Feb-06 3.74 42.4 
10-Mar-06 2.82 49.1 
10-Apr-06 8.15 60.9 

10-May-06 12.8 56.3 
10-Jurv06 8.37 51.4 
10-Jul-06 4.04 49.5 

10-Aug-06 6.76 32.9 
10-Sep-06 4.6 10.6 
10-Oct-06 6.1 41.8 
10-Nov-06 9.53 24.1 
10-Dec-06 8.6 38.7 
10-Jan-07 10 48.1 
10-Feb-07 9.26 63.2 
10-Mar-07 10.6 45.5 
10-Apr-07 11.2 63.7 

10-May-07 7.98 54.7 
10-Jun-07 15.6 59.7 
10-Jul-07 14.4 28.8 

10-Aug-07 5.18 44.7 
10-Sep-07 5.41 55.1 
10-Oct-07 3 32.7 
10-Nov-07 9.05 27.2 
10-Dec-07 6.15 30.3 
10-Jan-08 13.8 42.9 
10-Feb-08 4.06 25.7 
10-Mar-08 8.79 45.8 
10-Apr-08 7.17 66.9 

10-May-08 9.03 42.05 
10-Jun-08 9.09 48.85 
10-Jul-08 8.1 67.8 

10-Aug-08 <QL 38.6 
10-Sep-08 4.65 41.7 
10-Oct-08 6.98 38.9 
10-Nov-08 13.04 48.2 
10-Dec-08 10.26 63.38 
10-Jan-09 7.36 55.9 
10-Feb-09 11.21 47.3 
10-Mar-09 5.64 57.33 
10-Apr-09 10.29 65.15 

10-May-09 14.75 76.2 
10-Jun-09 9.32 38.65 

Mean P 7.50 mg/L 
Max P 15.6 mg/L 
Min P <QL mg/L 

Mean N 42.65 mg/L 
Max N 76.2 mg/L 
MinN 6.51 mg/L 



Callaway Elementary School WWTP 

VA0088561 

Effluent Nutrient Monitoring 

P, Total N, total 
Date mg/L mg/L 

10-Jul-09 9.68 35.46 
10-Aug-09 4.27 25.39 
10-Sep-09 1.3 6.51 
10-Oct-09 5.82 31.04 
10-Nov-09 4.24 29.27 
10-Dec-09 11.89 44.45 
10-Jan-10 4.79 19.21 
10-Feb-10 2.7 25.2 
10-Mar-10 1.5 12.3 
10-Apr-10 1.9 15.9 



Callaway Elementary School WWTP 

VA0088561 

E. coli 

Date cfu/100 mL 

10-Nov-10 5.1 

10-Dec-10 3.4 

10-Jan-11 7.9 

10-Feb-11 6.32 

10-Mar-11 6.3 

10-Apr-11 <2.0 

10-May-11 <1.0 

10-Jun-11 5.5 

10-Jul-11 1 

10-Aug-11 5.4 

10-Sep-11 <2.0 

10-Oct-11 <2.0 

10-Nov-11 >2.0 

10-Dec-11 <2.0 

10-Jan-12 <2.0 

10-Feb-12 <2.0 

10-Mar-12 1.4 

10-Apr-12 2.3 

10-May-12 <2.0 

10-Jun-12 2 

IO-Jul-12 <2.0 

10-Aug-12 7 

10-Sep-12 <2.0 

10-Oct-12 <2.0 

10-Nov-12 9 

10-Dec-12 8 

10-Jan-13 2 

10-Feb-13 2 

10-Mar-13 1 

10-Apr-13 1 

10-May-13 2 

10-Jun-13 2 

10-Jul-13 2 

10-Sep-13 2 

10-Oct-13 1 

10-Nov-13 1 

10-Dec-13 2 

10-Jan-14 2 

10-Feb-14 6 

10-Mar-14 3 

10-Apr-14 2 

10-May-14 1 

10-Jun-14 1 

10-Sep-14 1 

10-Oct-14 1 

10-Nov-14 1 

10-Dec-14 1 

10-Jan-15 1 

10-Feb-15 1 



FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: 

Receiving Stream: 

Callaway Elementary School WWTP 

Blackwater River, South Fork 

Permit No.: VA0088561 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information Stream Flows Mixing Information Effluent Information 

Mean Hardness (as CaC03) = 25 mg/L 1Q10 (Annual) = 1.33 MGD Annual - 1Q10 Mix = 100 % Mean Hardness (as CaC03) = 25 mg/L 

90% Temperature (Annual) = 21.5 deg C 7Q10 (Annual) = 1.57 MGD -7Q10Mix = 100 % 90% Temp (Annual) = 21.5 deg C 

90% Temperature (Wet season) i 17.2 deg C 30Q10 (Annual) = 2.55 MGD -30Q10Mix = 100 % 90% Temp (Wet season) = 17.2 deg C 

90% Maximum pH = 8.1 SU 1Q10 (Wet season) = 5.48 MGD Wet Season-1Q10 Mix = 100 % 90% Maximum pH = 7.2 SU 

10% Maximum pH = 7 SU 30Q10 (Wet season) 2.55 MGD - 3 0 0 1 0 Mix = 100 % 10% Maximum pH = 6.9 SU 

Tier Designation (1 or 2) = 2 3005 = 3.64 MGD Discharge Flow • 0.0019 MGD 

Public Water Supply (PWS) Y/N? = n Harmonic Mean = 11.17 MGD 

Trout Present Y/N? = y 

Early Life Stages Present Y/N? = HHH 
Parameter 

(ug/l unless noted) 

Background 

Cone. 

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/l unless noted) 

Background 

Cone. Acute | Chronic HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute Chronic HH (PWS)| HH Acute | Chronic | HH (PWS) | HH Acute Chronic HH (PWS) HH 

Acenapthene 0 - - na 9.9E+02 -- na 1.9E+06 na 9.9E+01 - - na 1.9E+05 

•• 
na 1.9E+08 

Acrolein 0 - na 9.3E+00 - - na 1.82+04 - na 9.3E-01 - - na 1.8E+03 na 1.8E+03 

Acrylonitrile0 

0 - na 2.5E+00 - - na 1.5E+04 - - na 2.5E-01 - - na 1.5E+03 -- - na 1.6E+03 

Aldrin c 

0 3.0E+00 - na 5.0E-04 2.1E+03 - na 2.9E+00 7.5E-01 na 5.0E-05 5.3E+02 na 2.9E-01 5.3E+02 na 2.9E-01 
Ammonia-N (mg/l) 
(Yearly) 0 4.68E+00 1.34E+00 na - 33E+03 1.8E+03 na - 1.17E+00 3.35E-01 na - 8.2E+02 4.5E+02 na - 8.2E+02 4-5E+02 na 
Ammonia-N (mg/l) 
(High Flow) 0 4.65E+00 1.77E+00 na - 1.3E+04 2.4E+03 na - 1 16E+00 4.43E-01 na - 3.4E+03 5.9E+02 na 3.4E+03 5.9E+02 na -
Anthracene 0 - - na 4.0E+04 - na 7.7E+07 - na 4.0E+03 - - na 7.7E+06 -• •• na 7.7E+06 

Antimony 0 - - na 6.4E+02 - - na 1.2E+06 - - na 6.4E+01 - na 1.2E+05 na 1.2E+05 

Arsenic 0 3.4E+02 1.5E+02 na - 2.4E+05 1 2E+05 na 8.5E+01 3.8E+01 na - 6.0E+04 3.1E+04 na 6.0E+04 3.1E+04 na 

Barium 0 - na - - - na - na - - na na 

Benzene 0 

0 - na 5.1E+02 - - na 3.0E+06 - na 5.1E+01 - - IN 3.0E+05 - - n a 3.0E+05 

Benzidine0 

0 - - na 2.0E-03 - - na 1.2E+01 - na 2.0E-04 - - na 1.2E+00 - na 1.2E+00 

Benzo (a) anthracene 0 

0 - na 1.8E-01 - - na 1.1E+03 - - na 1.8E-02 - - na 1.1E+02 na 1.1E+02 

Benzo (b) fluoranthene c 

0 - na 1.8E-01 - - na 1.1E+03 - na 1.8E-02 - - na 1.1E+02 -• na 1.1E+02 

Benzo (k) fluoranthene 0 0 - - na 1.8E-01 - - na 1.1E+03 - - na 18E-02 - - na 1.1E+02 na 1.1E+02 

Benzo (a) pyrene 0 

0 - - na 1.8E-01 - na 1.1E+03 - - na 1.8E-02 - - na 1.1E+02 - na 1.1E+02 

Bis2-Chloroethyl Ether0 

0 - - na 5.3E+00 - - na 3.1E+04 - - na 5.3E-01 - - na 31E+03 -

•• 
na 3.1E+03 

Bis2-Chloroisopropyl Ether 0 - - na 65E+04 - - na 1.2E+08 - - na 6.5E+03 - - na 1.2E+07 - na 1.2E+07 

Bis 2-Ethylhexyl Phthalate0 

0 - na 2.2E+01 - - na 1.3E+05 - - na 2.2E+00 - - na 1.3E+04 - -• na 1.3E+04 

Bromoform ° 0 - - na t 4E+03 - - na 8.2E+06 - na 1.4E+02 - - na 8.2E+05 - - na 8.2E + 05 

Butylbenzylphthalate 0 -- na 1.9E+03 - - na 3.6E+06 - - na 1.9E+02 - - na 3.6E+05 - na 3.6E+05 

Cadmium 0 8.2E-01 3.8E-01 na - 5.8E+02 3.2E+02 na - 2.1E-01 9.5E-02 na - 1 4E+02 7.9E+01 na - 1.4E+02 7.9E+01 na 

Carbon Tetrachloride ° 0 - - na 1.6E+01 - - na 9.4E+04 - na 1.6E+00 - na 9.4E+03 na 9.4E+03 

Chlordane c 

0 2.4E+00 4.3E-03 na 8.1E-03 1 7E+03 3.6E+00 na 4.8E+01 6.0E-01 1.1E-03 na 8.1E-04 4.2E+02 8.9E-01 na 4.8E+00 4.2E+02 8.9E-01 na 4.8E+00 

Chloride 0 8.6E+05 2.3E+05 na - 6.0E+08 1.9E+08 na 2.2E+05 5.8E+04 na - 1.5E+08 4.8E+07 na - 1.5E + 08 4.8E+07 na 

TRC 0 1.9E+01 1.1E+01 na - 1.3E+04 9.1E+03 na - 4.8E+00 2.8E+00 na - 3.3E+03 232+03 na 3 3E+03 2.3E+03 na 

Chlorobenzene 0 - na 1.6E+03 - - na 3.1E+06 - na 1 6E+02 - na 31E+06 na 3.1E+0S 
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Parameter Background Water Quality Criterie Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH (PWS)| HH Acute | Chronic HH (PWS)| HH Acute | Chronic HH (PWS)| HH Acute | Chronic | HH (PWS) HH Acute Chronic HH (PWS) HH 

Chlorodibromomethane0 

0 - na 1.3E+02 - - na 7.6E+05 - - na 1.3E+01 - - na 7.6E+04 na 7.6E+04 

Chloroform 0 -- - na 1.1E+04 - - na 2.1E+07 - -- na 1.1E+03 - - na 2.1E+06 

-• 
na 2.1E+06 

2-Chloronaphthalene 0 - na 1.6E+03 - - na 3.1E+06 - - na 1.6E+02 - - na 3.1E+05 

-• •-
na 3.1E+05 

2-Chlorophenol 0 - na 1.5E+02 - - na 2.9E+05 na 1.5E+01 - - na 2.9E+04 na 2.9E+04 

Chlorpyrifos 0 8.3E-02 4.12-02 na 5.8E+01 34E+01 na - 2.1E-02 1.0E-02 na 1.5E+01 8.5E+00 na 1.5E+01 8.5E+00 na 

Chromium III 0 1.8E+02 2.4E+01 na 1.3E+05 2.0E+04 na - 4.6E+01 60E+00 na 3.2E+04 4.9E+03 na - 3.2E+04 4.9E+03 na 

Chromium VI 0 1.6E+01 1.1E+01 na 1.1E+04 9.1E+03 na -- 4.0E+00 28E+00 na 2.8E+03 2.3E+03 na - 2.8E+03 2.3E+03 na 

•• 
Chromium, Total 0 - - 1.0E+02 - - na - - - 1.0E+01 - - - 1.9E+04 - - na -
Chrysene 0 

0 - -- na 1.8E-02 na 1.1E+02 - - na 1.8E-03 - - na 1.1E+01 na 1.1E+01 

Copper 0 3.6E+00 2.7E+00 na 2.6E+03 2.3E+03 na - 9.1E-01 6.8E-01 na - 6.4E+02 5.7E+02 na - 6.4E+02 5.7E+02 na 

Cyanide, Free 0 2.2E+01 5.2E+00 na 1.6E+04 1.5E+04 4.3E+03 na 3.1E+07 5.5E+00 1.3E+00 na 1.6E+03 3.9E+03 1.1E+03 na 3.1E+06 3.9E+03 1.1E+03 na 3.1E+06 

DDD c 

0 - - na 3.1E-03 - na 1.8E+01 - - na 3.1E-04 - - na 1.8E+00 -- » na 1.8E+00 

DDE 0 

0 - - na 22E-03 - - na 1.3E+01 - - na 22E-04 - - na 1.3E+00 - - n* 1.3E+00 

DDT c 

0 1.1E+00 1.0E-03 na 2.2E-03 7.7E+02 8.3E-01 na 1.3E+01 2.8E-01 2.5E-04 na 2.2E-04 1.9E+02 2.1E-01 na 1.3E+00 1.9E+02 2.1E-01 Ai 1.3E+00 

Oemeton 0 - 1.0E-01 na 8.3E+01 na - 2.5E-02 na 2.1E+01 na 2.1E+01 na -
Diazinon 0 1.7E-01 1.7E-01 na 1.2E+02 1.4E+02 na - 4.3E-02 4.3E-02 na - 3.0E+01 3.5E+01 na 3.0E+01 3.6E+01 na -
Dibenz(a,h)anthracene c 

0 - - na 1.8E-01 - na 1.1E+03 - na 1.8E-02 - - na 1.1E+02 

•-
na 1.1E+02 

1,2-Dichlorobenzene 0 - - na 1.3E+03 - - na 2.5E+06 - - na 1.3E+02 - - na 2.5E+05 - - na 2.SE+05 

1,3-Dichlorobenzene 0 - - na 9.6E+02 - na 1 8E+06 - - na 9.6E+01 - - na 1.8E+05 - na 1.8E+06 

1,4-Dichlorobenzene 0 - - na 1.9E+02 - - na 3.6E+05 - - na 19E+01 - - na 3.6E+04 

•-
na 3.6E+04 

3,3-Diohlorobenzidinec 

0 - - na 2.8E-01 - - na 1.6E+03 - - na 2.8E-02 - - na 1.6E+02 - na 1.6E+02 

Dichlorobromomethane c 

0 - na 1 7E+02 - - na 1.0E+06 - - na 1.7E+01 na 1.0E+05 na 1.0E+06 

1,2-Dichloroethenec 

0 - - na 37E+02 - - na 2.2E+06 - - na 37E+01 - - na 2.2E+05 

•• 
na 2.2E+05 

1,1-Dichloroethylene 0 - - na 7.1E+03 - - na 1.4E+07 - - na 7.1E+02 - -- na 1.4E+06 - na 1.4E+0G 

1,2-trans-dichloroethylene 0 - - na 1.0E+04 - - na 1.9E+07 - - na 1.0E+03 na 1.9E+06 na 1.9E+06 

2,4-Dichlorophenol 0 - - na 2.9E+02 - - na 5.6E+05 - - na 29E+01 - - na 5.6E+04 na 5.6E+04 
2,4-Dichlorophenoxy 
acetic acid (2,4-D) 0 - - na - - na - na na na 

1,2-Dichloropropanec 0 - - na 1.5E+02 - - na 8.8E+05 - - na 1.5E+01 na 88E+04 na 8.8E+04 

1,3-Dichloropropene c 0 - - na 2.1E+02 - -- na 1.2E+06 - - na 2.1E+01 - na 1.2E+05 - na 1.2E+05 

Dieldrin c 

0 2.4E-01 5.6E-02 na 5.42-04 1.7E+02 4.6E+01 na 3.2E+00 6.0E-02 1.4E-02 na 5.4E-05 4.2E+01 1.2E+01 na 3.2E-01 4.2E+01 1.2E+01 na 3.2E-01 

Diethyl Phthalate 0 - - na 4.4E+04 - - na B.4E+07 - na 4.4E+03 - - na 8.4E+06 na 8.4E+06 

2,4-Dimethylphenol 0 - na B.5E+02 - - na 1.6E+06 - na 8.5E+01 - - na 1.6E+05 - na 1.6E+06 

Dimethyl Phthalate 0 - - na 1.1E+06 - - na 2.1E+09 - na 1.1E+05 - - na 2.1E+08 - na 2.1E+08 

Di-n-Butyl Phthalate 0 - - na 452+03 - - na 8.6E+06 - - na 4.5E+02 - - na 8.6E+05 - na 8.6E+05 

2,4 Dinitrophenol 0 - - na 5.3E+03 - -- na 1.0E+07 - - na 5.3E+02 - - na 1.0E+06 na 1.0E+06 

2-Methyl-4,6-Dinitrophenol 0 - - na 2.8E+02 - - na 5.4E+05 - - na 2.8E+01 - - na 5.4E+04 - na 5.4E+04 

2,4-Dinitrotoluene c 0 _ _ na 3.4E+01 _ _ na 2.0E+05 _ _ na 3.4E+00 - - na 2.0E+04 .. na 2.0E+04 
Dioxin 2,3,7,8-
tetrachlorodibenzo-p-dioxin 0 - - na 5.1E-08 - - na 9.8E-05 - - na 5.1E-09 - - na 9.8E-06 - na 9.8E-06 

1,2-Diphenylhydrazinec 

0 - - na 2.0E+00 - - na 1.2E+04 - - na 2.0E-01 na 1.2E+03 na 1.2E+03 

Alpha-Endosulfan 0 222-01 5.62-02 na 892+01 1.5E+02 46E+01 na 1.7E+05 5.5E-02 1 4E-02 na 8.9E+00 3.9E+01 1.2E+01 na 1.7E+04 3.9E+01 1.2E+01 na 1.7E+04 

Beta-Endosulfan 0 2.22-01 5.62-02 na 8.9E+01 1.5E+02 4.6E+01 na 1.7E+05 5.5E-02 1.4E-02 na 8.9E+00 3.9E+01 1.2E+01 na 1.7E+04 3.9E+01 1.2E+01 na 1.7E+04 

Alpha + Beta Endosulfan 0 222-01 5.6E-02 - - 1.5E+02 4.6E+01 - - 5.5E-02 1.4E-02 - - 3.9E+01 1.2E+01 - - 3.9E+01 1.2E+01 

Endosulfan Sulfate 0 - - na 8.9E+01 - - na 1 7E+05 - na 8.9E+00 - - na 1.7E+04 na 1.7E+04 

Endrin 0 8.62-02 3.6E-02 na 8.0E-02 6.0E+01 3.0E+01 na 1.2E+02 2.2E-02 9.0E-03 na 6.0E-03 1.5E+01 7.4E+00 na 1.2E+01 1.5E+01 7.4E+00 na 1.2E+01 

Endrin Aldehyde 0 - - na 3.0E-01 - - na 5.8E+02 - - na 3.0E-02 -- - na 5.8E+01 na 5.8E+01 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH (PWS)| HH Acute | Chronic | HH (PWS) | HH Acute | Chronic HH (PWS)| HH Acute | Chronic | HH (PWS) | HH Acute Chronic HH(PWS) | HH 

Ethylbenzene 0 - na 2.1E+03 - - na 40E+06 - - na 2.1E+02 - - na 4.OE+05 •- - na 4.0E+05 

Fluoranthene 0 - - na 1.4E+02 - - na 2.7E+05 - - na 1.4E+01 - - na 2.7E+04 - na 2.7E+04 

Fluorene 0 - - na 5.3E+03 - - na 1.0E+07 - - na 5.3E+02 - - na 1.0E+06 - na 1.0E + 06 

Foaming Agents 0 - - na - - - na - - na - - na na -
Guthion 0 1 OE-02 na - - 8.3E+00 na - - 2.5E-03 na 2.1E+00 na 2.1E+00 na -
Heptachlorc 

0 52E-01 3.8E-03 na 7.9E-04 3.6E+02 3.1E+00 na 4.6E+00 1.3E-01 9.5E-04 na 7.9E-05 9.1E+01 7.9E-01 na 46E-01 9.1E+01 7.9E-01 na 4.6E-01 

Heptachlor Epoxide0 

0 5.2E-01 3.8E-03 na 3.9E-04 36E+02 3.1E+00 na 2.3E+00 1.3E-01 95E-04 na 3.9E-05 91E+01 7.9E-01 na 2.3E-01 9.1E+01 7.9E-01 na 2.3E-01 

Hexachlorobenzene0 

0 - - na 2.9E-03 - - na 1.7E+01 - - na 2.9E-04 - - na 1.7E+00 - - na 1.7E+00 

Hexachlorobutadiene0 

0 _ - na 1 8E+02 _ - na 1.1E+06 - - na 1.8E+01 - - na 1.1E+05 - - na 1.1E+06 

Hexachlorocyclohexane 
Alphe-BHC° 0 na 4.9E-02 na 2.9E+02 _ na 4.9E-03 na 2.9E+01 na 2.9E+01 

Hexachlorocyclohexane 
Beta-BHC° 0 na 17E-01 na 1.0E+03 _ na 1.7E-02 na 1.0E+02 .. m na 1.0E+02 

Hexachlorocyclohexane 
Gamma-BHC° (Lindene) 0 9.5E-01 na 1.8E+00 6.7E+02 na 1.1E+04 2.4E-01 na 1.8E-01 1.7E+02 - na 1.1E+03 1.7E+02 .. na 1.1E+03 

Hexachlorocyclopentadiene 0 - - na 1.1E+03 - na 2.1E+06 - - na 1.1E+02 - - na 2.1E+05 - na 2.1E+0S 

Hexachloroethene0 0 - na 3.3E+01 - na 1.9E+05 na 3.3E+00 - na 1.9E+04 na 1.9E+04 

Hydrogen Sulfide 0 2.0E+00 na - - 1.7E+03 na - - 50E-01 na - 4.1E+02 na - 4.1E+02 na 

tndeno (1,2,3-cd) pyrene ° 0 - - na 1.8E-01 - - na 1.1E+03 - - na 1.8E-02 - na 1.1E+02 - na 1.1E+02 

Iron 0 - na - - - na - - - na - na -- na -
Isophorone0 

0 - na 9.6E+03 - - na 5.6E+07 - na 9.6E+02 - - na 5.6E+06 

•• 
- na 5.6E+06 

Kepone 0 0.0E+00 na - 0.0E+00 na - - 0.0E+00 na - - 0.0E+00 na - 0.0E+00 na -
Lead 0 2.0E+01 2.3E+00 na - 1.4E+04 1.9E+03 na - 5.1E+00 5.8E-01 na - 3.6E+03 4.BE+02 na - 3.6E+03 4.8E+02 na 

Malathion 0 1.0E-01 na - 8.3E+01 na - - 2.5E-02 na - - 2.1E+01 na - 2.1E+01 na 

Manganese 

Mercury 

0 

0 1.4E+00 7.7E-01 

na 

9 8E+02 6.4E+02 

na 

3.5E-01 1.9E-01 

na 

: 2.5E+02 1.6E+02 

na 

- 2.5E+02 1.6E+02 

na 

.. 
Methyl Bromide 0 - na 1.5E+03 - na 2.9E+06 - -- na 1.5E+02 - - na 2.9E+05 - na 2.9E+05 

Methylene Chloride ° 0 - - na 5.9E+03 - - na 3.5E+07 - na 5.9E+02 - - na 3.5E+06 - na 3 5E + 06 

Methoxychlor 0 - 3.0E4)2 na -- 2.5E+01 na - - 7.5E-03 na - 6.2E+00 na - 6.2E+00 na -
Mirex 0 - 0.0E+00 na - 0.0E+00 na - 0.0E+00 na - - 0.0E+00 na 0.0E+00 na " 
Nickel 0 5.6E+01 6.3E+00 na 4.6E+03 4.0E+04 5.2E+03 na 8.8E+06 1.4E+01 1.6E+00 na 4.6E+02 9.9E+03 1.3E+03 na B.8E+05 9.9E+03 1.3E+03 na 8.8E+05 

Nitrate (as N) 0 - na - - na - - na - - - na - - - na 

Nitrobenzene 0 - - na 6.9E+02 - - na 1.3E+06 - - na 6.9E+01 - - na 1.3E+05 » na 1.3E+05 

N-Nitrosodimethylaminec 

0 - - na 3.0E+01 - - na 1.8E+05 - - na 3.0E+00 - - na 1.8E+04 - na 1.8E+04 

N-Nitrosodiphenylamine° 0 - - na 6.0E+01 - - na 3.5E+05 - - na 6.0E+00 - na 3.5E+04 •- - na 3.5E+04 

N-Nitrosodi-n-propylaminec 

0 - na 5.1E+00 - na 3.0E+04 - na 5.1E-01 - - na 3.0E+03 na 3.0E+03 

Nonylphenol 0 2.8E+01 6.6E+00 - - 2.0E+04 5.5E+03 na - 7.0E+00 17E+00 - - 4.9E+03 1.4E+03 - - 4.9E + 03 1.4E+03 na 

Parathion 0 6.5E-02 1.3E-02 na - 4.6E+01 1.1E+01 na - 1.6E-02 3.3E-03 na - 1.1E+01 2.7E+00 na 1.1E+01 2.7E+00 na 

PCB Total0 0 1.4E-02 na 6.4E-04 - 1.2E+01 na 3.8E+00 3.5E-03 na 6.4E-05 - 2.9E+00 na 3.8E-01 2.9E+00 na 3.8E-01 

Pentachlorophenol 0 

0 8.7E+00 67E+00 na 3.0E+01 6.1E+03 5.5E+03 na 1.8E+05 2.2E+00 1.7E+00 na 3.0E+00 1.5E+03 1.4E+03 na 18E+04 1.5E+03 1.4E+03 na 1.8E+04 

Phenol 0 - - na 8.6E+05 - - na 1.6E+09 - - na 86E+04 - - na 1.6E+08 - - na 1.6E+08 

Pyrene 0 - na 4.0E+03 - na 7.7E+06 - - na 4.0E+02 - - na 77E+05 - " na 7.7E+0S 

Radionuclides 
Gross Alpha Activity 

(pCi/L) 
Beta and Photon Activity 

(mrem/yr) 

0 

0 

0 

- -

na 

4.0E+00 

- -

na 

na 

77E+03 

-

na 

na 

na 4.0E-01 

- -

na 

na 

7.7E+02 

•• -

na 

na 

7.7E+02 

Radium 226 + 228 (pCi/L) 0 - - na - na - - - na - - na - - na 

Uranium (ug/l) 0 - -- na - - na - na - - -- na - na 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most L im i t i ng A l l oca t i ons 

(ug/1 unless noted) Cone Acule | Chronic HH ( P W S ) | HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH ( P W S ) | HH Acute | Chronic HH (PWS) | HH A c u t e Chron ic H H ( P W S ) | HH 

Selenium, Total Recoverable 0 2.0E+01 5.0E+00 na 4.2E+03 1.4E+04 4 1 E + 0 0 na 8 1E+06 5.0E+00 1.3E+00 na 4.2E+02 3.5E+03 1.0E+03 na 8.1E+05 3.SE+03 1.0E+03 na 8.1E+05 

Silver 0 3.2E-01 - na - 2.2E+02 - na - 7.9E-02 - na - 5.6E+01 - na 5.6E+01 na -
Sulfate 0 - - na - - na - - na - - - na - - - na -
1,1,2,2-Tetrachloroethane c 

0 - - na 4.0E+01 - - na 2 4E+05 - - na 4.0E+00 - - na 2.4E+04 - - na 2.4E+04 

Tetrachloroethylene c 

0 na 3.3E+01 - - na 1 9E+05 - na 3.3E+00 - - na 1.9E+04 - na 1.9E+04 

Thallium 0 - na 4.7E-01 - - na 9 OE+02 - na 4.7E-02 - - na 9.0E+01 - na 9.0E+01 

Toluene 0 - - na 6.0E+03 - - na 1 2E+07 - - na 6.0E+02 - - na 1 2 E + 0 6 - - na 1.2E+06 

Total dissolved solids 0 -- - na - - - na - - - na - - na - - - na 

Toxaphene c 

0 7.3E-01 2.0E-04 na 2.8E-03 5.1E+02 1.7E-01 na 1 6E+01 1.8E-01 5.0E-05 na 2.8E-04 1.3E+02 4.1E-02 na 1.6E+00 1.3E+02 4.1E-02 na 1.6E+00 

Tributyltin 0 4.6E-01 72E-02 na 0.2E+02 6.0E+01 na - 1.2E-01 1.8E-02 na 8.1E+01 1.5E+01 na - 8.1E+01 1.5E+01 na 

1,2,4-Trichlorobenzene 0 - na 7.0E+01 - - na 1 3E+05 - - na 7.0E+00 - - na 1.3E+04 -• na 1.3E+04 

1,1,2-Trichloroethane c 

0 - - na 1.6E+02 - - na 9 4E+05 -- - na 1.6E+01 - - na 9.4E+04 

•• 
na 9.4E+04 

Trichloroethylene 0 

0 - na 3 0 2 + 0 2 - - na 1 8E+06 - - na 3.0E+01 - - na 1.8E+05 - na 1.8E+06 

2,4,6-Tr ich lorophenol 0 

0 - - na 2.4E+01 _ _ na 1 4E+05 - - na 2.4E+00 - - na 1.4E+04 .. na 1.4E+04 

2-(2,4,5-Trichlorophenoxy) 

propionic acid (Silvex) 0 - na na na - na na " 
Vinyl Chlor ide 0 

0 - na 2.4E+01 - na 1 4E+05 - - na 2.4E+00 - - na 1.4E+04 na 1.4E+04 

Zinc 0 3.6E+01 3.6E+01 na 2.6E+04 J bE 104 3.0E+04 na 5 OE+07 9 1 E + 0 0 9.1E+00 na 2.6E+03 6.3E+03 7.5E+03 na 5.0E+06 6.3E+03 7.5E+03 na 5.0E+06 

Notes: Metal Target Value (SSTV) 

1. All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise Antimony 1.2E+05 

2 Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 1.9E+04 

3. Metals measured as Dissolved, unless specified otherwise Barium na 

4. "C" indicates a carcinogenic parameter Cadmium 4 7 E + 0 1 

5, Regular WLAs ere mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 3.0E+03 

Antidegradetion WLAs are based upon a complete mix. Chromium VI 1.1E+00 

6. Antideg. Baseline = (0.25(WQC - background cone.) + background cone) for acute and chronic Copper 2.6E+02 

= (0.1(WQC - background cone.) + background cone ) for human health Iron na 

7. WLAs established at the following stream flows: 1Q10 for Acute, 300.10 for Chronic Ammonia, 7 0 1 0 for Other Chronic, 30Q5 for Non-carcinogens and Lead 2.9E+02 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1 ) , effluent f low equal to 1 and 100% mix. Manganese na 

Mercury 9.6E+01 

Nickel 7.8E+02 

Selenium 6.2E+02 

Silver 2.2E+01 

Zinc 2.5E+03 

Note: do not use QL's lower than the 

minimum QL's provided in agency 

guidance 
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0.002 MGD DISCHARGE FLOW - STREAM MIX PER "Mix.exe' 

r>- _L_____ r~| ., | f«-\Alf^O \A/I A i^«liMilnti««« fhAf~*r 0.002 
Ammonia - Drv Season - Acute Ammonia - Drv Season - Chronic 

Discharge Flow used tor W U O - W L A calculations (MCJL 0.002 
90th Percentile pH (SU) 8.096 90th Percentile Temp, (deq C) 21.500 

Stream Flows Total Mix Flows (7.204 - pH) -0.892 90th Percentile pH (SU) 8.098 
Allocated to Mix (MGm Stream + Discharae (MGD) (pH - 7.204) 0.892 MIN 1.817 

Drv Season Wet Season Drv Season Wet Season MAX 21.500 
1Q10 1.330 5.480 1.332 5.482 Trout Present Criterion (mg N/l 4.679 (7.688 - pH) -0.410 
7Q10 1.570 N/A 1.572 N/A Trout Absent Criterion (mg N/L 7.006 (pH - 7.688) 0.410 
30Q10 2.550 2.550 2.552 2.552 Trout Present? V 
30Q5 3.640 N/A 3.642 N/A Effective Criterion (mg N/L) 4.679 Early LS Present Criterion (mq l\ 1.342 
Harm. Mean 11.170 N/A 11.172 N/A Early LS Absent Criterion (mq N/ 1.342 
Annual Avg. 0.000 N/A 0.002 N/A Early Life Stages Present? V 

Effective Criterion (mq N/L) 1.342 
stream/Pischarqe IV ix Values 

Drv Season Wet Season Ammonia - Wet Season - Acute Ammonia - Wet Season - Chronic 
l u lu suinyo i emp. MIX (oeq iw 21.500 17.200 
30Q10 90th% Temp. Mix (deq C) 21.500 17.200 90th Percentile pH (SU) 8.099 90th Percentile Temp, (deq C) 17.200 
1Q10 90th%pH Mix (SU) 8.096 8.099 (7.204 - pH) -0.895 90th Percentile pH (SU) 8.098 
30Q10 90th%pH Mix (SU) 8.098 8.098 (pH - 7.204) 0.895 MIN 2.398 
1Q10 10th%pH Mix (SU) 7.000 N/A MAX 17.200 
7Q10 10th%pH Mix (SU) 7.000 N/A Trout Present Criterion (mg N/l 4.650 (7.688 - pH) -0.410 

Trout Absent Criterion (mg N/L 6.962 (pH - 7.688) 0.410 
Calculated =ormula Inputs Trout Present? V 

1Q10 Hardness (mg/L as CaC03) 25.0 25.0 Effective Criterion (mg N/L) 4.650 Early LS Present Criterion (mq N 1.770 
7010 Hardness (mg/L as CaC03) 25.0 25.0 Early LS Absent Criterion (mq N; 1.770 

Early Life Stages Present? V 
Effective Criterion (mq N/L) 1.770 

0.002 MGD DISCHARGE FLOW - COMPLETE STREAM MIX 

n i n n k n r n A , 1 | n n , J f n p I A f / ^ C \ A / I A C r* I n i • 1 n t ' i i * n n / * * / " \ r 0.002 
Ammonia - Drv Season - Acute Ammonia - Drv Season - Chronic 

Discharge How Used for WUb-WLA Calculations (MtjL 0.002 
90th Percentile pH (SU) 8.096 90th Percentile Temp, (deq C) 21.500 

100% Stream Flows Total Mix Flows (7.204 - pH) -0.892 90th Percentile pH (SU) 8.098 
Allocated to Mix IMGD) Stream + Discharae (MGD) (pH - 7.204) 0.892 MIN 1.817 

Drv Season Wet Season Drv Season Wet Season MAX 21.500 
1Q10 1.330 5.480 1.332 5.482 Trout Present Criterion (mg N/l 4.679 (7.688 - pH) -0.410 
7Q10 1.570 N/A 1.572 N/A Trout Absent Criterion (mg N/L 7.006 (pH - 7.688) 0.410 
30Q10 2.550 2.550 2.552 2.552 Trout Present? y 
30Q5 3.640 N/A 3.642 N/A Effective Criterion (mg N/L) 4.679 Early LS Present Criterion (mq N 1.342 
Harm. Mean 11.170 N/A 11.172 N/A Early LS Absent Criterion (mq Hi 1.342 
Annual Avg. 0.000 N/A 0.002 N/A Early Life Stages Present? V 

Effective Criterion (mq N/L) 1.342 
Stream/Discharge Mix Values 

Drv Season Wet Season Ammonia - Wet Season - Acute Ammonia - Wet Season - Chronic 
l u lu aumvo lemp. IVIIX (aeq U) 21.500 17.200 
30Q10 90th% Temp. Mix (deq C) 21.500 17.200 90th Percentile pH (SU) 8.099 90th Percentile Temp, (deq C) 17.200 
1Q10 90th%pH Mix (SU) 8.096 8.099 (7.204 - pH) -0.895 90th Percentile pH (SU) 8.098 
30O.10 90th% pH Mix (SU) 8.098 8.098 (pH - 7.204) 0.895 MIN 2.398 
1Q10 10th% pH Mix (SU) 7.000 N/A MAX 17.200 
7Q10 10th% pH Mix (SU) 7.000 N/A Trout Present Criterion (mg N/l 4.650 (7.688 - pH) -0.410 

Trout Absent Criterion (mg N/L 6.962 (pH - 7.688) 0.410 
Calculated Formula Inputs Trout Present? y 

1Q10 Hardness (mq/L as CaC03) = 25.000 25.000 Effective Criterion (mg N/L) 4.650 Early LS Present Criterion (mq N 1.770 
7Q10 Hardness (mq/L as CaC03) = 25.000 25.000 Early LS Absent Criterion (mq N< 1.770 

Early Life Stages Present? V 
Effective Criterion (mg N/L) 1.770 

MSTRANTI (Version 2) Callaway Elementary School WWTP 2015 - Freshwater Ammonia 3/9/2015- 3:41 



4/23/2015 10:14:49 AM 

Facility = Callaway Elementary School WWTP 
Chemical = ammonia (mg/L) 
Chronic averaging period = 30 
WLAa = 3300 
WLAc = 
Q.L =0.2 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 1 
Expected Value = 9 
Variance = 29.16 
C V = 0.6 
97th percentile daily values = 21.9007 
97th percentile 4 day average = 14.9741 
97th percentile 30 day average= 10.8544 
# < Q . L = 0 
Model used = BPJ Assumptions, type 2 data 

No Limit is required for this material 

The data are: 

9 



3/6/2015 4:33:21 PM 

Facility = Callaway Elementary School WWTP 
Chemical = TRC (mg/L) 
Chronic averaging period = 4 
WLAa = 4 
WLAc = 
Q.L. =0.1 
# samples/mo. = 30 
# samples/wk. = 8 

Summary of Statistics: 

# observations = 1 
Expected Value = 1000 
Variance = 360000 
C V = 0.6 
97th percentile daily values = 2433.41 
97th percentile 4 day average = 1663.79 
97th percentile 30 day average= 1206.05 
# < Q . L = 0 
Model used = BPJ Assumptions, type 2 data 

A limit is needed based on Acute Toxicity 
Maximum Daily Limit = 4 
Average Weekly limit = 2.38602034360889 
Average Monthly Limit = 1.98248465547072 

The data are: 

1000 



Attachment G 

Regional Water Quality Model Output 



REGIONAL MODELING SYSTEM VERSION 4.0 
Model Input File for the Discharge 

to BLACKWATER RIVER. 

Segment Information for Segment 1 

Definition Information 
Segment Definition: 
Discharge Name: 
VPDES Permit No.: 

A discharge enters. 
CALLAWAY ELEMENTARY SCHOOL WWTP 

Discharger Flow Information ' 
Flow: 
CBOD5: 
TKN: 
DO.: 
Temperature: 

Geographic Information 
Segment Length: 
Upstream Drainage Area: 
Downstream Drainage Area: 
Upstream Elevation: 
Downstream Elevation: 

0.0019 MGD 
30 mg/l 
20 mg/l 
0 mg/l 
21.5 Degrees C 

0.26 miles 
22.17 Sq.Mi. 
0 Sq.Mi. 
1196 Ft. 
1189 Ft. 

Hydraulic Information 
Segment Width: 
Segment Depth: 
Segment Velocity: 
Segment Flow: 
Incremental Flow: 

Channel Information 
Cross Section: 
Character: 
Pool and Riffle: 

Percent Pools: 
Percent Riffles: 
Pool Depth: 
Riffle Depth: 

Bottom Type: 
Sludge: 
Plants: 
Algae: 

15 Ft. 
0.387 Ft. 
0.419 Ft /Sec. 
1.572 MGD 
-1.57 MGD (Applied at end of segment.) 

Rectangular 
Moderately Meandering 
Yes 
50 
50 
0.387 
0.315 

Ft. 
Ft. 

Small Rock 
None 
None 
On Entire Bottom 



REGIONAL MODELING SYSTEM VERSION 4.0 
Model Input File for the Discharge 

to BLACKWATER RIVER. 

File Information 

File Name: 
Date Modified: 

C:\Users\Becky\Documents\VPDES\Calllaway Elementary School WWTP\C 
March 07, 2015 

Water Quality Standards Information 

Stream Name: 
River Basin: 
Section: 
Class: 
Special Standards: 

BLACKWATER RIVER 
Roanoke River Basin 
6a 
III - Nontidal Waters (Coastal and Piedmont) 
NEW-1 

Background Flow Information 

Gauge Used: 
Gauge Drainage Area: 
Gauge 7Q10 Flow: 
Headwater Drainage Area: 
Headwater 7Q10 Flow: 
Withdrawal/Discharges: 
Incremental Flow in Segments: 

Blackwater River 
22.17 Sq.Mi. 
1.57 MGD 
22.17 Sq.Mi. 
1.57 MGD (Net; includes Withdrawals/Discharges) 
0 MGD 
7.081642E-02 MGD/Sq.Mi. 

Background Water Quality 

Background Temperature: 
Background cBOD5: 
Background TKN: 
Background D O.: 

21.5 Degrees C 
2 mg/l 
0 mg/l 
7.630965 mg/l 

Model Segmentation 

Number of Segments: 
Model Start Elevation: 
Model End Elevation: 

1 
1196 
1189 

ft above MSL 
ft above MSL 



modout 
"Model Run For C:\Users\Becky\DocumentsWPDES\Calllaway Elementary School WWTP\Callaway Ele model 2015.mod 
On 3/7/2015 2:21:43 PM" 

"Model is for BLACKWATER RIVER." 

"Model starts at the CALLAWAY ELEMENTARY SCHOOL WWTP discharge." 

"Background Data" 
"7Q10", "cBOD5", "TKN", "DO", "Temp" 
"(mgd)", "(mg/1)", "(mg/l)", "(mg/l)", "deg C" 
1.57, 2, 0, 7.631, 21.5 
"Discharge/Tributary Input Data for Segment 1" 
"Flow", "cBOD5", "TKN", "DO", "Temp" 
"(mgd)", "(mg/l)", "(mg/l)", "(mg/l)", "deg C" 
.0019, 30, 20, ,0, 21.5 

"Hydraulic Information for Segment 1" 
"Length","Width", "Depth", "Velocity" 
"(mi)", "(ft)", "(ft)", "(ft/sec)" 
.26, 15, .387, .419 

"Initial Mix Values for Segment 1" 
"Flow", "DO", "cBOD", "nBOD", "DOSat", "Temp" 
"(mgd)", "(mg/l)", "(mg/l)", "(mg/l)", "(mg/l)", "deg C" 
1.5719, 7.622, 5.085, .089, 8.48, 21.5 

"Rate Constants for Segment 1. - (All units Per Day)" 
"k l" , "kl@T", "k2", "k2@T", "kn", "kn@T", "BD", "BD@T" 
.8, .857, 16.154, 16.739, .35, .393, 0, 0 

"Output for Segment 1" 
"Segment starts at CALLAWAY ELEMENTARY SCHOOL WWTP" 
"Total", "Segm." 
"Dist.", "Dist.", "DO", "cBOD", "nBOD" 
"(mi)", "(mi)", "(mg/l)", "(mg/l)", "(mg/l)" 
0, 0, 7.622, 5.085, .089 
.1, .1, 7.632, 5.022, .088 
.2, .2, 7.632, 5, .087 
.26, .26, 7.632, 5, .087 

"END OF FILE" 

Page 1 



Attachment H 

Reduced Monitoring Evaluation Memorandum 



MEMORANDUM 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
Blue Ridge Regional Office 

3019 Peters Creek Road Roanoke. VA 24019 

SUBJECT: Justification for Reduced Monitoring Frequency 
Reissuance of VPDES Permit No. VA0088561 
Callaway Elementary School WWTP 

TO: Permit File 

FROM: Becky L. France, Water Permit Writer 

DATE: March 8, 2015 (Revised 6/3/15) 

Compliance History 

The VPDES Permit Manual recommends effluent monitoring frequencies. Guidance Memo 98-
2005 allows for reduced monitoring at facilities with excellent compliance histories. For this 
reissuance, the eligibility for reduced monitoring has been evaluated. 

To qualify for consideration of reduced monitoring, the facility should not have been issued any 
Letter of Noncompliance (LON), Notice of Violation (NOV), Warning Letter or be under any 
Consent Orders, Consent Decrees, Executive Compliance Agreements, or related enforcement 
documents during the past three years. The facility has not received any warning letters or 
enforcement actions during the past three years, so it qualifies for reduced monitoring. 

Monitoring Data Evaluation 
Discharge Monitoring Report (DMR) data for pH, total suspended solids (TSS), biochemical 
oxygen demand (BOD5), and oil and grease from November 2011 through January 2015 were 
reviewed and tabulated in the attached tables and these parameters have been considered for 
reduced monitoring. Total residual chlorine limits are not considered eligible for reduced 
monitoring to ensure protection of aquatic life and human health. The actual performance to 
permit limit ratios are summarized in the table that follows. Facilities with baseline monitoring 
that have an actual performance to permit limit ratio of greater than 75 percent are not eligible for 
reduced monitoring. 



Justification Memorandum for Reduced Monitoring 
VPDES Permit No. VA0088561 
Page 2 of 5 

Table 1 Performance to Permit Limit Ratios (DMR Data) 

Parameter Actual Performance/ 
Permit Limit 
Monthly Average* 

Actual Performance/ 
Permit Limit 
(Maximum)* 

Reduced Monitoring 

TSS 15%, 7.98% 9.92%, 4.96% 1/6 Months 

BOD; 32%, 17% 21%, 11% 1/Quarter 

pH 1/ Discharge-Week 

*The ratio based upon concentration is listed first, and the ratio based upon loading is listed second. 

pH: The permittee does not add chemicals during the treatment process. So, pH may be considered for 
reduced monitoring. During the permit term, none of the data were within 0.5 S.U. of the permit limit. So, 
based on the monitoring data, pH monitoring frequency has been reduced to 1/discharge-week. 

TSS: The DMR data are consistently well below the permit limits. According to Guidance Memo 98-2005, 
facilities with baseline monitoring that have an actual performance to permit limit ratio of less than 25 
percent are eligible for a reduced monitoring frequency of 1/6 months. A reduced monitoring frequency of 1/ 
6 months for TSS has been included in the permit. 

BOD5: In September 2011 there was an exceedance of the BOD5 limit (73.2 mg/L). The permittee 
discovered undissolved sodium sulfite from the dechlorination tablets floating in the sample and attributed 
the high BOD5 to the oxygen scavenging properties of the sodium sulfite. This problem was not noted in the 
last three years of the permit term. So, the BOD5 exceedance in 2011 does not appear to be a concern when 
evaluating current monitoring data. The DMR data during the last three years are consistently well below the 
permit limits. According to Guidance Memo 98-2005, facilities with baseline monitoring that have an actual 
performance to permit limit ratio of between 25 and 49 percent are eligible for a reduced monitoring 
frequency of 1/3 months. A reduced monitoring frequency of 1/3 months for TSS has been included in the 
permit. 

Oil and Grease: One of the oil and grease data points was over the limit. So, the oil and grease monitoring 
frequency has not been reduced from the 1/discharge-month in the previous permit. 

The permit will contain a special condition that will revert the TSS and BOD5 monitoring frequencies back to 
1 /discharge-month and the pH to 1/discharge-day if the permittee should be issued a Warning Letter or be the 
subject of an active enforcement action. 



Justification Memorandum for Reduced Monitoring 
Callaway Elementary School WWTP (VA0088561) 
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Table 2 TSS and BOD 5 Eff luent Data 

TSS BOD 5 

Date DMR Due average 
kg/d max kg/d 

average 
mg/L 

max 
mg/L 

average 
kg/d 

max 
kg/d 

average 
mg/L 

max 
mg/L 

10-Dec-11 4 4 1 1 <QL <QL <QL <QL 

10-Jan-12 <QL <QL <QL <QL 0.01 0.01 3 3 

10-Feb-12 11.4 11.4 2.5 2.5 18.9 18.9 5.4 5.4 

10-Mar-12 41.64 41.64 11 11 52.99 52.99 14 14 

10-Apr-12 6 6 1.5 1.5 11 11 2.8 2.8 
10-May-12 <QL <QL <QL <QL 29.1 29.1 7.7 7.7 

10-Jun-12 7.57 7.57 2 2 7.57 7.57 2 2 

10-Jul-12 19 19 5 5 37 37 9.8 9.8 

10-Aug-12 6.6 6.6 3.5 3.5 11.4 11.4 6 6 

10-Sep-12 32 32 8.5 8.5 13 13 3.4 3.4 

10-Oct-12 24.2 24.2 6.4 6.4 38.6 38.6 10.2 10.2 

10-Nov-12 27 27 7.1 7.1 93 93 24.5 24.5 

10-Dec-12 17 17 4.5 4.5 88 88 23.3 23.3 

10-Jan-13 6.4 6.4 1.7 1.7 19.7 19.7 5.2 5.2 

10-Feb-13 14 14 3.7 3.7 61.3 61.3 16.2 16.2 

10-Mar-13 21.2 21.2 5.6 5.6 80.2 80.2 21.2 21.2 

10-Apr-13 25.7 25.7 6.8 6.8 28.8 28.8 7.6 7.6 

10-May-13 7.2 7.2 1.9 1.9 30.3 30.3 8 8 

10-Jun-13 8 8 2.1 2.1 26 26 6.9 6.9 

10-Jul-13 8 8 2.1 2.1 11 11 2.9 2.9 

10-Sep-13 <QL <QL <QL <QL 38 38 10 10 

10-Oct-13 22 22 5.7 5.7 50 50 13.3 13.3 

10-Nov-13 34 3 9.1 9.1 61 61 16.1 16.1 

10-Dec-13 19 19 5 5 61 61 16 16 

10-Jan-14 <QL <QL <QL <QL <QL <QL <QL <QL 

10-Feb-14 34 34 9 9 30 30 8 8 

10-Mar-14 34 34 9 9 34 34 9 9 

10-Apr-14 23 23 6 6 42 42 11 11 

10-May-14 34 34 9 9 19 19 5 5 

10-Jun-14 45 45 12 12 38 38 10 10 

10-Sep-14 15 15 4 4 30 30 8 8 

10-Oct-14 11 11 3 3 30 30 8 8 

10-Nov-14 4 4 1 1 30 30 8 8 

10-Dec-14 11 11 3 3 57 57 15 15 

10-Jan-15 19 19 5 5 76 76 20 20 

10-Feb-15 11 11 3 3 34 34 9 9 

mean 17 16 4.5 4.5 36 36 9.6 9.6 

maximum 45 45 12 12 93 93 25 25 

minimum <QL <QL <QL <QL <QL <QL <QL <QL 

permit limit 210 320 30 45 210 320 30 45 

performance / 
permit limit) 
100 

7.98 4.96 15 9.92 17 11 32 21 
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DMR Data 

Date DMR 

Due 

Flow, MGD 

Monthly 

Ave. 
Flow, MGD 

Max. pH, min S.U. H ion cone pH, max S.U. H ion cone 
10-Dec-11 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Jan-12 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Feb-12 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Mar-12 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Apr-12 0.001 0.001 7 1.0002-07 7.1 7.9432-08 

10-May-12 0.001 0.001 6.8 1.5852-07 7.1 7.9432-08 
10-Jun-12 0.001 0.001 7 1.0002-07 7 1.0002-07 
10-Jul-12 0.001 0.001 7 1.0002-07 7 1.0002-07 

10-Aug-12 0.0005 0.0005 7 1.0002-07 7 1.0002-07 
10-Sep-12 0.001 0.001 7 1.0002-07 7 1.0002-07 
10-Oct-12 0.001 0.001 7 1.0002-07 7.3 5.0122-08 
10-Nov-12 0.001 0.001 7 1.0002-07 7.3 5.0122-08 
10-Dec-12 0.001 0.001 7 1.0002-07 7.3 5.0122-08 
10-Jan-13 0.001 0.001 7 1.0002-07 7.2 6.3102-08 
10-Feb-13 0.001 0.001 7 1.0002-07 7.2 6.3102-08 
10-Mar-13 0.001 0.001 7 1.0002-07 7.2 6.3102-08 
10-Apr-13 0.001 0.001 7 1.0002-07 7.2 6.3102-08 

10-May-13 0.001 0.001 7 1.0002-07 7.2 6.3102-08 
10-Jun-13 0.001 0.001 7 1.0002-07 7.2 6.3102-08 
10-Jul-13 0.0008 0.001 7 1.0002-07 7.2 6.3102-08 

10-Sep-13 0.0009 0.001 7 1.0002-07 7.1 7.9432-08 
10-Oct-13 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Nov-13 0.001 0.001 7 1.0002-07 ' 7.1 7.9432-08 
10-Dec-13 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Jan-14 0.001 0.001 7 1.0002-07 7 1.0002-07 
10-Feb-14 0.001 0.001 7 1.0002-07 7 1.0002-07 
10-Mar-14 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Apr-14 0.001 0.001 7 1.0002-07 7.1 7.9432-08 

10-May-14 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Jun-14 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Sep-14 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Oct-14 0.001 0.001 7 1.0002-07 7.2 6.3102-08 
10-Nov-14 0.001 0.001 7 1.0002-07 7.1 7.9432-08 
10-Dec-14 0.001 0.001 7 1.0002-07 7 1.0002-07 
10-Jan-15 0.001 0.001 7 1.0002-07 7 1.0002-07 
10-Feb-15 0.001 0.001 7 1.0002-07 7 1.0002-07 

mean 0.0010 0.0010 7.00 9.8882-08 7.12 7.6382-08 
maximum 0.0010 7.30 
minimum 0.0005 6.80 
permit limit 0.0019 6.0 1.0002-06 9.00 1.0002-09 
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Oil and Grease 

Date DMR maximum 
Due mg/L 

10-Dec-11 <QL 
10-Jan-12 <QL 
10-Feb-12 <QL 
10-Mar-12 <QL 
10-Apr-12 <QL 

10-May-12 <QL 
10-Jun-12 <QL 
10-Jul-12 <QL 

10-Aug-12 <QL 
10-Sep-12 <QL 
10-Oct-12 <QL 
10-Nov-12 <QL 
10-Dec-12 16.8 
10-Jan-13 <QL 
10-Feb-13 <QL 
10-Mar-13 <QL 
10-Apr-13 <QL 

10-May-13 <QL 
10-Jun-13 <QL 
10-Jul-13 <QL 

10-Sep-13 <QL 
10-Oct-13 <QL 
IO-Nov-13 <QL 
10-Dec-13 <QL 
10-Jan-14 <QL 
10-Feb-14 <QL 
10-Mar-14 <QL 
10-Apr-14 <QL 

10-May-14 <QL 
10-Jun-14 <QL 
10-Sep-14 <QL 
10-Oct-14 <QL 
10-Nov-14 <QL 
10-Dec-14 <QL 
10-Jan-15 <QL 
10-Feb-15 <QL 

mean 0.5 
maximum 16.8 
minimum <QL 
permit limit 15 



Attachment I 

Public Notice 



PUBLIC NOTICE - Environmental Permit 

PURPOSE OF NOTICE: To seek public comment on a draft permit from the Department of Environmental Quality that 
will allow the release of treated wastewater into a water body in Franklin County. 
PUBLIC COMMENT PERIOD: May 16, 2015 to June 15, 2015 
PERMIT NAME: Virginia Pollutant Discharge Elimination System Permit - Wastewater issued by DEQ, under the 
authority of the State Water Control Board 
APPLICANT NAME, ADDRESS, AND PERMIT NUMBER: Franklin County Public Schools, 250 School Service Road, 
Rocky Mount, VA 24151, VA0088561 
FACILITY NAME AND LOCATION: Callaway Elementary School, 8451 Callaway Road, Callaway, Virginia 24067 
PROJECT DESCRIPTION: Callaway Elementary School has applied for a reissuance of a permit for the public 
wastewater treatment plant. The applicant proposes to release treated sewage wastewater at a rate of 1,900 gallons per day 
from the current facility into a water body. The facility proposes to release the treated sewage into the South Fork of the 
Blackwater River in the Upper Blackwater Watershed (VAW-L08R). A watershed is the land area drained by a river and its 
incoming streams. The permit will limit the following pollutants to amounts that protect water quality: organic matter, 
solids, toxic pollutants. 
HOW TO COMMENT AND/OR REQUEST A PUBLIC HEARING: DEQ accepts comments and requests for public 
hearing by e-mail, fax, or postal mail. All comments and requests must be in writing and be received by DEQ during the 
comment period. Submittals must include the names, mailing addresses and telephone numbers of the 
commenter/requester and of all persons represented by the commenter/requester. A request for a public hearing must also 
include: 1) The reason why a public hearing is requested. 2) A brief, informal statement regarding the nature and extent of 
the interest ofthe requester or of those represented by the requestor, including how and extent such interest would be 
directly and adversely affected by the permit. 3) Specific references, where possible, to terms and conditions of the permit 
with suggested revisions. A public hearing may be held, including another comment period, if a public response is 
significant, based on individual requests for a public hearing, and there are substantial, disputed issues relevant to the 
permit. 

CONTACT FOR PUBLIC COMMENTS, DOCUMENT REQUESTS, AND ADDITIONAL INFORMATION: 
Becky L. France; ADDRESS: Virginia Department of Environmental Quality, Blue Ridge Regional Office, 3019 Peters 
Creek Road, Roanoke, VA 24019-2738; (540) 562-6700; E-MAIL ADDRESS: becky.france@deq.virginia.gov; FAX: 
(540) 562-6725. The public may review the draft permit and application at the DEQ office named above by appointment 
or may request copies of the documents from the contact person listed above. 


